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EXECUTIVE SUMMARY 


1. Three hundred and thirty-two of the 650 species (51%) of 
birds which make up the avifauna of the United States are nearctic 
migrants that winter in the neotropics. 

2. Populations of these species spend 1/2 to 2/3 of their life 
cycle outside of the United States in tropical communities. 

3. Every major habitat type in the neotropics supports some 
nearctic migrants; 120 species inhabit shrub-steppe environments, 

105 species winter in aquatic habitats, while 107 live primarily in 
various types of neotropical forest. 

4. The percentage of migrant species in tropical forest 
communities varies from a low of 4% in montane wet forest of Colombia 
to 51% in the gallery forest of Colima, Mexico. 

5. Migrants, like many resident species, can also be found in 
various types of second growth. Three explanations are suggested for 
this behavior: 

a. resemblance of certain sera! stages to mature stages of 
other habitats. 

b. resemblance of some facet of seral stage structure to 
various aspects of mature habitats. 

c. the presence of temporarily abundant, easily harvested 
resources. 

6. Migrants have broad dietary preferences and many species 


change their diets according to what is available during different seasons. 
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The same behavior is seen in many resident species as well. 

7. Of the 10 food use categories chosen, by far the largest 
percentage of migrant species (82%) include arboreal invertebrates 
in their diet, followed by aquatic invertebrates (38%) and fruit (32%). 

8. Migrants are not excluded by residents from mature tropical 
communities or the stable resources of those communities. Many show 
long-term fidelity, remaining on a site throughout a winter season 
and often returning to the same site in subsequent seasons. 

9. Many species of migrants defend winter territories against 
conspecifics as a means of assuring limited resources for their own 
use. This sort of intraspecific competition indicates that resources 
can be scarce during the winter season and that many migrant populations 
are limited during such times. 

10. Migrants, like residents, function as integral members of the 
tropical communities that they inhabit. 

11. Migrants of some species attend multispecies flocks in tropical 
forest. The main benefit derived from this behavior is most likely related 
to predator avoidance. 

12. As members of neotropical communities, migrants affect community 
structure and function in subtle ways. One of the best documented of 
tnese effects relates to fruiting periods of tropical trees, some of 
which peak during the passage of transierts. 

13. Forty-eight percent of all nearctic migrant species have 
populations of conspecifics that breed in the neotropics. Seventy-eight 


percent have either congeners or conspecifics that breed in the tropics. 
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These figures along with the data on wintering ecology, indicate that 
many migrant species are essentially tropical birds which evolved the 
habit of migration as a means of periodically exploiting temperate 
habitats in which food was more abundant, competitors were fewer, 
predation was lower, and reproductive success greater. 

14. Nearctic migrants depend on tropical communities for survival. 
The near extinction of Kirtland's Warbler and Bachman's Warbler and 
the decimation of the Whitethroat in Europe may be examples of what 
effect wintering ground habitat destruction can have on migrant populations. 

15. There is evidence from several sources to indicate that U.S. 
breeding populations of certain nearctic migrants are presently declining. 
The most probable reason for these declines in several cases is destruction 
of wintering habitat. 

16. All tropical habitats are threatened by rapid human population 
growth and uncontrolled development. Wetlands are being drained and 
polluted. Grasslands are being plowed. Forests are being cleared. In 
fact experts predict that little will be left of forests in Middle America 
and the West Indies by the year 1990. 

17. Our best hope for preserving our nearctic migrant birds is to 
accept the biological reality that they constitute an internationally 
Shared resource that can be protected only through international cooper- 


ation in policy formulation, research, and management. 
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I. INTRODUCTION 


Nearctic migrants compose a significant portion of the avifauna 
of North America: 332 of the 650 or so species that occur regularly on 
this continent north of Mexico (Appendix 1) (Table 1). They constitute 
a highly visible, aesthetically appealing and economically important 
(hunting, agriculture, tourism) resource. 

Their breeding biology has been studied intensively and is relatively 
well understood. Public and private organizations, aware of the need to 
conserve and enhance these avian populations, have funded research, set 
aside habitat, and attempted to educate the public with regard to the 
importance of these avian resources. However, most nearctic migrants 
spend one half to two thirds of their life cycle hundreds or even thousands 
of kilometers away from these good intentions, in neotropical stopover 
and wintering areas. 

Knowledge concerning the non-breeding period of the life cycle 
is central to an understanding of migrant biology and conservation. 
There is mounting evidence that the non-breeding phase is the more 
critical period in terms of survival for many species of migrants 
(2267, 2391, 2731, 2673, 2535, 2390)*. Yet the abundance, distribution 
and ecology of migrants during periods of time spent away from the 
breeding area are poorly understood. This problem is especially critical 
in view of the rapid habitat destruction currently taking place in the 


neotropics. 


*Numbers in parentheses refer to citations in the Bibliography (Appendix 6). 














Table 1. Breakdown of the Total Number of Nearctic Migrants by Family. 


Latin Family 


Common Family 


Number of Nearctic 





Name Name Migrant Species 
Podicipedidae Grebes 3 
Pelecanidae Pelicans 2 
Phalacrocoracidae Cormorants 2 
Anhingidae Anhingas 1 
Ardeidae Herons, Egrets, Bitterns 12 
C coniidae Storks ] 
Threskiorni thidae Ibises, Spoonbills 4 
Anatidae Ducks, Geese, Swans 20 
Cathartidae New World Vul tures 2 
Accipitridae Hawks, Kites, Eagles 10 
Pandionidae Osprey ] 
Falconidae Falcons - 
Gruidae Cranes 2 
Rallidae Rails, Coots, Gallinules 7 
Haema topodidae Oystercatchers 1 
Charadriidae Plovers 8 
Scolopacidae Sandpipers 27 
Recurvirostridae Avocets, Stilts 2 
Phalaropodidae Phalaropes 3 
Laridae Gulls, Terns 20 
Rynchopidae Skimmers 1 
Columbidae Doves, Pigeons 5 











Table 1. Continued. 


Latin Family 


Common Family 


Number of Nearctic 





Name Name Migrant Species 
Cucul idae Cuckoos 3 
Strigidae Owls 3 
Caprimulgidae Nighthawks 5 
Apodidae Swifts 4 
Trochilidae Hummingbirds 13 
Trogonidae Trogons 1 
Alcedinidae Kingfishers ] 
Picidae Woodpeckers 2 
Tyrannidae Tyrant Flycatchers 30 
Hirundinidae Swal lows 8 
Troglodytidae Wrens 3 
Mimidae Catbirds, Mockingbirds, Thrashers 2 
Turdidae Thrushes, Solitaires, Bluebirds 10 
Sylviidae Old World Warblers 2 
Motacillidae Pipits, Wagtails 2 
Bombycillidae Waxwings 1 
Laniidae Shrikes 1 
Vireonidae Vireos 10 
Parulidae Wood Warblers 50 
Icteridae Orioles, Blackbirds 13 
Thraupidae Tanagers 4 
Fringillidae Finches 26 








The United States Fish and Wildlife Service, in cooperation with 
the World Wildlife Fund, has instituted a program designed to obtain 
information, develop ideas and identify research and management needs 
concerning our nearctic migrants. The synthesis of data which follows 
represents an initial step toward a comprehensive program dealing with 
migrants as a valuable, internationally shared, natural resource. 

For the purposes of this report, a “nearctic migrant" is defined 
as any Western Hemisphere species, all or part of whose populations 
breed north of the Tropic of Cancer and winter south of that line, 
Strictly pelagic species excepted (Procellariiformes Stercorariidae). 

For all species considered, the main focus is on that portion 
of the life cycle spent in the neotropics, though significant work 
relating to the ecology of migrants is included, regardless of regional 
relationship. 

The term “neotropics" as used herein refers to that region of 
the Western Hemisphere located between 23°27' N (Tropic of Cancer) 
and 23°27' S (Tropic of Capricorn). Actually, non-tropical climatic 
and biogeographic elements extend throughout the neotropics in 
mountainous regions, and tropical elements extend as far south as 
Cape Horn (57°S) (2549) and as far north as Bermuda (33°N). Nevertheless, 
the areas within the boundaries described above include most of the dis- 
tinctive features associated with the concept of "the tropics". 

This report is designed for use by researchers, conservation or- 
ganizations and legislators interested in problems related to nearctic 


migrants in the neotropics. The information contained in it is derived 








from a selective examination of over 3,000 published and unpublished 
sources and from the helpful input of over 200 researchers from 
various parts of the Western Hemisphere. All facets of migrant 
non-breeding biology (except navigation and orientation) and various. 
aspects of their conservation are treated. We hope that the in- 
formation will be useful in stimulating research, conservation, 
management, and policy making efforts that will result in conser- 


vation of New World biota in general and nearctic migrants in particular. 











Il. ECOLOGY 


Prior to 1970, interest in migrant, non-breeding season ecology 
was very slight among most ornithologists. The information contained 
in the Smithsonian Symposium on the Avifauna of Northern Latin America (2816) 
published on the topic in that year shows how little work had 
been done on North American birds in the tropics and how little thought 
had been given to the idea that the non-breeding portion of the life 
cycle might be important to migrants. 

Of course there was considerable information on distribution, 
abundance, and anecdotal bits and pieces buried in general reference 
works or obscure regional treatments; but with a few notable exceptions 
(2714, 2127, 2880, 2604) there was very little in the way of baseline 
data or cogent analysis related to migrant, non-breeding ecology. 

Since 1970, the amount of raw data and the number of hypotheses 
on this topic have increased rapidly. As indicated by the Bibliography 
(Appendix 6) and the List of Scientists (Appendix 8), there are now 
many researchers at work on problems relating directly to migrant 
ecsiogy in the neotropics. Still there are broad gaps in our knowledge. 
Whole groups,such as wetland and shrub-steppe species,and major topics 
like migrant carrying capacity by habitat remain virtually uninvestigated 
(3257). 

In this chapter on migrant ecology, we will present information 
that hopefully will help to place migrants in proper perspective as 


members of tropical communities. 














Habitat Use 





A central question concerning migrant habitat use in the tropics 
has focused on migrant ability to occupy stable, mature habitats on a 
long-term basis. Many researchers have reasoned that migrants should 
be incapable of competing with resident birds for food in these habitats. 
However, there are no major New World avian communities that do not 
include one or more nearctic migrant species (see regional works in 
Bibliography, Appendix 6). Every habitat that supports avian populations 
includes migrants. The habitat preferences for non-breeding nearctic 
migrants are given in Appendix 2. These data are summzarized in Figure 1. 
Of the 332 species of nearctic migrants, 105 are found predominantly in 
aquatic habitats; 120 in desert, grassland, savannah, scrub or beach 
habitats and 107 in forested areas. 

The main debate on habitat use by migrants in the tropics has 
focused on forest species. It is for these species that the idea 
of invasion into a complex, stable and established resident community 
by a hoard of migrants seems most paradoxical; yet nearly 1/3 of all 
nearctic migrants accomplish this feat each year. The forests they in- 
vade vary from the deciduous forests of the Yucatan peninsula to the rain 
forests of the Amazon, to the highland pines of the Mexican Cordillera 
(Table 2). In fact, every major type of forest habitat in the tropics has 
nearctic migrant representatives. As Table 2 shows, the number of migrant 
species in tropical forests varies considerably depending on the forest type 


and its geographic location; some Colombian forests having the lowest percentage 
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Figure 1. Habitat Use by Nearctic Migrants in the Neotropics. 
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Table 2. Percent of Avifiauna Comprised of Migrant Species Wintering in Various Forest Types. 





Forest type Locality Percent Investigator(s) 
Subevergreen tropical Campeche, Mexico 30-40 Waide (2437 ) 

tall, lowland tropical Veracruz, Mexico 15 Rappole & Warner (2391 ) 
lower, montane, wet Santa Marta, Colombié 4 Johnson (2301 ) 
premontane Alto Yunda, Colombia 5 Hilty (2289 ) 

tropical lowland Barro Colorado Island, Panama 10 Willis (2451 ) 

tropical lowland Canal Zone, Panama 6 Karr (2304 ) 

a} lery Colima, Mexico 51 Hutto ( 365 ) 

tropical deciduous’ | Nayarit, Mexico 29 "(365 ) 

oak Guadalajara, Mexico 33 "(365 ) 

pine-oak Michoacan, Mexico 29 "(365 ) 

pine . . 24 " ( 365 ) 
pine-oak-fir 7 38 "(365 ) 

fir Mexico, Mexico 13 "(365 ) 

dry lowland Canal Zone, Panama 31 Hespenheide (2286 ) 
moist lowland " " 12 7 (2286 ) 
premontane Valle del Cauca, Colombia 14 Orejuela et al. ( 2380 ) 
Amazonian, lowland Peru, Ecuador, Bolivia 6 Pearson (2712 ) 























fable 2. Continued 
Forest type Locality Percent Investigator(s) 
tropical, lowland, wet Costa Rica 11-12 Stiles ( 2422) 
tropical, premontane . . 8 "(2422 ) 
montane " . 6-10 " (2422) 
tropical, lowland, dry " " 22 "(2422 ) 
lowland rain Nicaragua 13 Howell ( 2296 ) 
tropical St. Croix, Lesser Antilles 49 Rappole - unpubl. data 
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of migrant representation. However, the implications are clear. 
Migrants use forest habitats in the neotropics. 

Migrants of some species as well as many residents are found in 
seral stages or "second growth" of various types. As primary or 
climax forest disappears in the neotropics, the use of second growth 
assumes greater and greater importance. Questions of carrying capacity 
differences and long term suitability of mature versus disturbed hab- 
itats have a direct bearing on the survival of many migrants and neo- 
tropical residents. This topic is therefore of major relevance to 
conservationists and managers concerned with preservation of avian 
resources. 

Waide (2437) found that both migrant and resident species used 
various stages of second growth forest in Yucatan but that species 
richness in both groups increased with advancing age of the sera] 
stage; the more structurally complex the habitat, the more species of 
birds that used it, regardless of whether they happened to be endemics 
or winter residents. Emlen (2257) made a similar discovery in his 
examination of habitats of varying age and complexity in the Bahamas. 
Willis (2451), in his comparison of species richness in "young" and 
“old" forest avifauna on Barro Colorado Island, Panama, found that 
"young" forest had a higher number of both migrant and resident species 
than did "old" forest. 


Those species that one finds in seral stages can be divided into 


three main categories: (a) those attracted to the seral stage because of 
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its resemblance to mature stages of other habitat types,(b) those 
attracted to second growth because some facets of its structure are 
comparable to those found in habitats otherwise very different in 
appearance, and(c) those attracted to the area by temporary resource 
abundance. 

(a) As an example of the first category, Cattle Egrets, anis, 
Indigo Buntings, Yellow-rumped Warblers, seedeaters, etc. can be found 
in 1-2 year old second growth rain forest because at this stage the 
vegetation resembles a scrub or savannah habitat. 

(b) Examples of the second category include Lesser Greenlets 


(Hylophilus decurtatus), American Redstarts, Yellow-throated Euphonias 





(Euphonia lauta), and Blue-gray Gnatcatchers; birds that are found in 





the canopy of mature tropical lowland forest but can also be found in the 
canopy of early seral stages. Stiles (2422) measured this phenomenon in 
a variety of forest types in Costa Rica. He found that for both permanent 
and winter resident species"...70-95 percent of the birds occurring in 
the canopy regularly follow the foliage-air interface down along the 
edges." 
Thus it is not surprising that migrants are often evident in 
second growth forest habitat as long as it is similar to forest canopy. 
Unfortunately not all species of migrants are canopy species and 
many migrants like many residents simply disappear when mature forest 
is destroyed, while those still remaining in the disturbed habitat may 


not represent normal, viable populations. Rappole & Morton (ms) recently 
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conducted a study of 1 year old second growth (1-2 m in height) bor- 
dering rain forest in Veracruz. They found that while some migrant 
species were territorial and showed long-term site fidelity (Least 
Flycatcher, Common Yellowthroat, Orange-crowned Warbler, Yellow-breasted 
Chat) other species (Wilson's Warbler, Magnolia Warbler, White-eyed 
Vireo) were moving through the disturbed habitat rather than staying and 
using the resources over extended periods of time (several months in neigh- 
boring forests). This movement of individuals occurred in late November and 
early December long after migration of these species through this region 
has ceased. Apparently resources were not sufficient to allow members of 
these species to remain on the site through the winter. 

(c) Examples of the third category, those species attracted to 
seral stages by temporary resource abundance, will be discussed below 
under “Food Use". 

As indicated earlier, something less than 1/3 of all migrants are 
forest-related yet most of the debate concerning displacement of migrants 
by residents has centered on these species. Very little ecological work 
has been done on aquatic or shrub-steppe species (see Appendix 6). In 
general the assumption seems to have been that these birds occupy niches 
very similar to those occupied by them in temperate regions. 

Actual status (whether migratory or not) of waterbird populations 
is very poorly known in many cases. An examination of the "resident" 
waterbird faunas of the Panama Canal Zone (525) reveals that 62% of 


this assemblage has other populations that are nearctic migrants. 
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Furthermore, band recoveries have shown that permanent and nearctic 

winter residents of some of the species coexist in Middle America 

during the period corresponding to nearctic winter (2679, 2629, 2630, 

1536, 1537, 1542). Habitat use comparisons and other relationships 

that may exist between coexisting migrant and resident populations of 

aquatic species is an important area for research that is as yet untouched. 
Exclusion uf migrants by residents from scrub, grassland and desert 

habitats has never received much interest from New World scientists, although 

Morel & Bourliere (2357) made something of a case for this phenomenon in 

Senegal. Presumably, if the “resident exclusion" phenomenon exists in other 

habitats it should also occur in these harsh environments, perhaps to an 

even greater or at least more obvious extent. The resident species within 

these environments should be highly adapted to exploiting the meager resources 

available. Myers (1728:48) in his studies of shorebirds in pampas and beach 

habitats in Argentina found no evidence that migrants were being excluded 

from the stable resources of these communities. He found that, "Within 

both migrants and residents there are spectrums [sic] of exploitation 

Systems, each adapted to a critical set of species-specific resources." 

He concluded that there is no generalized "migrant" or "resident" strategy 

for resource exploitation. In addition to this evidence, there are many 

arid and semi-arid zone species of migrants with congeners or conspecifics 

that are resident members of tropical communities, indicating a long 

evolutionary association (Appendix 1). 


Food Use 





Food use is one of the primary components of the niche and conse- 


quently is a vital element in determining the ecological interrelation- 
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Ships of migrants. Despite the critical nature of this aspect of avian 
ecology, food use habits of migrants are poorly known and poorly understood. 
Something of what is known concerning migrant food habits is shown in 
Appendix 3 and summarized in Figure 2. 

There has been a tendency to categorize a given species as a consumer 
of a specific food type. However, as Morton (1946) and others have found, 
migrants and many other species undergo seasonal changes in their diet. 
This behavior is common to nearly all mobile species that exist in fluctuating 
environments. There are few such species that will not take advantage of 
an easily harvested resource even if they are poorly adapted to compete for 
it under circumstances when the resource is scarce. 

Appendix 3 clearly illustrates this point for migrants. Many species 
even though apparently specialized morphologically for capturing insects 
take a considerable portion of fleshy fruit during their stay in the tropics. 
For example, the Eastern Kingbird, with a broad, flat bill adapted for 
catching flying insects, eats a large amount of fruit during its tropical 
residence. Furthermore, the schedule of its extensive movements within 
the tropics apparently is tied to patterns of fruit abundance that under- 
go seasonal change (1946). 

It has been proposed that taking advantage of easily harvested re- 
sources, e.g., fruit, has been turned into a niche of sorts by migrants 
out of necessity (2387, 2284, 2307, 2447). The reasoning behind this 
argument is that the tropical environment is so rich that surpluses are 


continually being produced in different parts of that environment (1907, 2662). 
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Figure 2. Food Use by Nearctic Migrants’. 
Number of Species 


Food Type .@) 100 200 300 











Terrestrial, Arboreel or Aerial invertebrates —— 


Aquatic Invertebrates — — — — — — — — —— — 


Fruit —— — — —- — —-— — SS ~~ 


Litter & Soil Invertebrates — — — — — — —_. _ 





Terrestrial, Arboreal or Aerial Vertebrates _— 





Aquatic Plants & Plankton — — — —— — — — 


SO@CtRe <= ow ow ow ow @ eee ow @ @e= aoe ao oa 


* Based on Appendix 3. 


**Plant parts other than fruits and seeds - e.g. Leaves, buds, sap. 
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There is no question that migrants, like other species, exploit 
resource concentrations. Many authors have described multi-species 
congregations at resources as diverse as midge swarms (2367), ant raids 
(2447), monarch butterfly roosts (2233), fruiting trees (2329, 2289), 
flowering plants (1904, 1907), burning fields (2234), garbage dumps (1814), 
fish kills, bird feeders, etc., etc. Some workers have even described 
in detail the levels of intra- and interspecific competitive interaction 
that occurs at these concentrations, apparently assuming that the 
Squabbling at these normally ephemeral or artificial resources was the 
most important aspect of the niche for the species involved. For most 
migrants, this assumption is not true. The migrant catbirds, thrushes, 
vireos, flycatchers, warblers, and even many of the resident species 
(2292, 2411) that use fruits as a resource are not obligate frugivores 
nor are they wanderers. 

lt has been assumed that when the bird left the fruiting tree, 
ant swarm, or flower patch it left for some other ephemeral resource. 

This may be true for transients or "floaters", i.e. individuals unable 

to compete with conspecifics for stable resources in the community (2391). 
However, long-term banding studies show that members of most migrant and 
resident species, including many of those seen at resource concentrations, 
have distinct home ranges and show site fidelity throughout a winter 
season. 

Table 3 suswarizes results from a number of studies which indicate 


that migrants return to the same site year after year. Recapture data 














Table 3. Site Fidelity of Nearctic Migrants to Winter Quarters. 


Species 


* 
Locality 





Blue-winged Teal 
Semipalmated Plover 
Spotted Sandpiper 
Semipalmated Sandpiper 
Western Sandpiper 
Short-billed Dowitcher 
Yellow-bellied Sapsucker 
Great Crested Flycatcher 
Yel low-bel lied 7 
Least " 
Olive-sided ' 
Rough-winged Swallow 
Gray Catbird 

Wood Thrush 

Ruby-crowned Kinglet 
White-eyed Vireo 
Solitary Vireo 


Black-and-white Warbler 


Swainson's Warbler 


Panama (1602) 
Costa Rica (204) 
" "  (204) 
" "  (204) 
" (204) 
" " (204) 
Belize (2708) 
Mexico (2644), Belize (2708) 
. (2645) 
" (2391, 2645) 
Belize (2708) 
7 (2708) 
" (2707), Mexico (2645) 
Mexico (2391) 
California (2003) 
Mexico (2645) 
. (2645) 
7 (2645), Panama (2686), E1 
Salvador (2754), Hispaniola (2770), 
Puerto Rico (2647), Jamaica (2639 


Jamaica (2639) 
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* 
Locality 





Worm-eating Warbler 


Tennessee ° 
Parula . 
Yellow ° 


Magnolia 7 


Cape May . 
Black-throated Blue Warbler 
Townsend's 7 
Black-throated Green " 
Ches tnut-sided 7 


Prairie 


Palm 


Ovenbird 


Northern Waterthrush 


Louisiana 7 
Kentucky Warbler 
Mourning " 


MacGillivray's " 


Mexico (2645,2391), Panama (2686), 
Hispaniola (2770), Jamaica (2639) 


Panama (2686), El Salvador (2755) 
Jamaica (2639), Hispaniola (2770) 
Belize (2708), E1 Salvador (2755) 


" 2708), " " (2755) 
Mexico (2645, 2391) 


Hispaniola (2770) 
" (2770), Jamaica (2639) 
El Salvador (2753) 
Mexico (2645) 
Panama (2685) 


Jamaica (2639), Hispaniola (2770), 
Puerto Rico (2647) 


Hispaniola (2770) 

Mexico (2645, 2391), Belize (2708), 
El Salvador (2755), Hispaniola (2770), 
Jamaica (2639), Puerto Rico (2647), 
Panama (2686) 

Venezuela (2127), Panama (2686), 
Jamaica (2639), Trindad (2128), 
Belize (2708) 

Mexico (2291) 

Mexico (2645,2391), Panama (2686) 
Panama (2686) 


Mexico (2645), £1 Salvador (2755) 
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* 
Locality 





Common Yellowthroat 


Yellow-breasted Chat 


Hooded Warbler 


Wilson's " 


Canada . 


American Redstart 


Orchard Oriole 
Northern " 


Summer Tanager 


Rose-breasted Grosbeak 


Blue 
Indigo Bunting 
Painted Bunting 


Hispaniola (2770), Belize (2708), 
El Salvador (2755) 


Mexico (2645), Panama (2686), 
Belize (2708), E1 Salvador (2755) 


Mexico (2645,2391), Belize (2708) 


" — (2645,2391), " (2708) 
El Salvador (2755 


Panama (2686) 


Belize (2708), Puerto Rico (2647), 
Hispaniola (2770) 


Belize (2708) 
Panama (2686) 

' (2686), Belize (2708) 
Belize (2708) 

" (2708) 
Guatemala (250), Belize (2708) 
Mexico (2645), £1 Salvador (2755) 








“Numbers following locality refer to citations listed in the Bibliography 
(Appendix 6) in which the site fidelity information is given. 
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also demonstrate that many individuals remain at a site for the entire 
winter season (2391, 2686). Furthermore, studies of behavior of migrants 
in wintering and stopover habitats show that several species defend 
transient or winter territories against conspecifics. Table 4 illu- 
Strates that this phenomenon is not characteristic of a species in one 
particular region or for one particular type of bird but is found in 
many regions, habitat types and taxonomic groups. 

Territoriality is a way of exploiting a certain type of 
dispersed, critical and renewable resource, e.g. leaf-eating insects 
or bark beetles. Its long-term, site-specific use as a behavioral 
tactic by individuals of many species of migrants indicates that they 
are competing for resources within a wide variety of tropical wetland 
forest, scrub, and grassland communities. The energy and time invested 
in defense of these territories further indicate that the resources de- 
fended are critical for the defender's survival (2227). 

In some parts of the tropics, migrants arrive at a time when insect 
resources appear to be at their peak (365, 2712). However, in parts of 
the Middle American tropics, migrants arrive at the end of the rainy 
season when insect resources are steadily declining toward lows that will 
be reached and maintained during most of the wintering period (2380, 2422, 
2437, 2286, 2367, 2257, 2624, 2299). Thus, many migrants join tropical 
communities when competition for resources is most intense. Young produced 
by the endemics and swarms of incoming adult and young migrants are 


competing for dwindling or, at best, stable resources. If migrants 








Table 4. Intraspecific Trritoriality in Transient and Wintering Migrants. 


Species 


Locality! & Status” 








Broad-winged Hawk 
Semipalmated Plover 
Snowy Plover 
Killdeer 

Golden Plover 
Black-bellied Plover 


Eurasian Curlew 
Whimbrel 

Spotted Sandpiper 
Redshank 

Greater Yellowlegs 
Lesser 7 
Wandering Tattler 
Willet 

Pectoral Sandpiper 


White-rumped " 
Baird's " 
Least . 


Semipalmated “ 


Western Sandpiper 


Panama - W (1619)° 
California, U.S.A. - T (1735), W (1729) 
: "= W (1729) 
' " (1729) 
Argentina - W (1729) 


. " (1729), California, U.S.A 
- W (1729) 


Scotland - W (1705) 
California, U.S.A - W (1729) 

? "=" (1729) 
Scotland - W (1705) 
Argentina - W (1729) 

’ " (1729) 
California, U.S.A - W (1729) 

. "= " (1729), T (1735) 


Manitoba, Canada - T (1792), Argentina 
- W (1729) 


Argentina - W (1729) 
" . (1729) 
California, U.S.A. - W(1729) 


U.S.A. Atlantic Coast - T (1735), 
Manitoba, Canada - T (1792) 


California, U.S.A. - T (1735), W (1729) 
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Table 4. Continued. 


Species 


Locality! & Status“ 





Sander] ing 


Buff-breasted Sandpiper 
Hudsonian Godwit 
Ruby-throated Hummingbird 
Black-chinned " 


Rufous . 


Allen's " 
Calliope " 
Great Crested Flycatcher 
Eastern Phoebe 
Yellow-bellied Flycatcher 
Acadian " 
Traill's & Alder " 
Least . 
Eastern Wood Pewee 
House Wren 

Winter " 

Gray Catbird 

Wood Thrush 


Swainson's " 


California, U.S.A - T (1735) W (1729), 
Argentina - W (1729) 


Argentina - W (1729) 
° - " (1729) 

Colima & Jalisco, Mexico - W (1904) 
" 8 "5 "2" (1904) 
"a "~ " (1904) 

Arizona, U.S.A. - T (1931), California, 

U.S.A. - T (1926) 

Colima & Jalisco, Mexico - W (1904) 
" g " "= " (1904) 


Panama - W (2367) 


Texas, U.S.A. - W ( Rappole, unpub]. data) 


Veracruz, Mexico - W (2391) 
Panama - W (2367) 

“= " (1960), Peru - W (1961) 
Vercruz, Mexico - W (2391) 


Peru - W (1938) 


Texas, U.S.A. - W (Rappole, unpubl. data) 


iT) " . " ( u" " 


Veracruz, Mexico - W (2391) 


Colombia - W (2353) 


- " (2391), Panama - W (2353) 
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Townsend's Solitaire 
Ruby-crowned Kinglet 
Spectacled Warbler 
Sardinian " 
Stonechat 

White Wagtail 
White-eyed Vireo 


Yellow-throated " 


Black-and-white Warbler 


Worm-ea ting 
Goiden-winged 7 
Blue-winged 

Orange-crowned 


Yellow 


Magnolia . 
Black-throated Green 
Ches tnut-sided 
Bay-breas ted 
Ovenbird 

Northern Waterthrush 


California, U.S.A. - W (1997) 
" " - " (2003) 
Libya - W (2445) 
" . " (2645) 
"=" (2445) 
Israel - W (2458) 
Veracruz, Mexico - W (2391) 
Panama - W (2367) 
. - " (2367) 
Veracruz, Mexico - W (2391) 
Panama - W (2367), Costa Rica - W (2388) 
"=" (2367) 
Veracruz, Mexico - W (2391) 


Panama - W (2369), Veracruz, Mexico - W 
(2391) 


Veracruz, Mexico - W (2391) 


" 7) . " (2391) 
Panama - W (2367) 
" - " (2367) 


Veracruz, Mexico - W (2391) 


Venezuela - T, W (2126, 2127), Texas, U.S.A. 
- T (2722), Panama - W (2367) 
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Louisiana Waterthrush 


Kentucky Warbler 


Mourning " 

Common Yel lowthroat 
Yel low-breasted Chat 
Hooded Warbler 


Wilson's " 


American Redstart 


Orchard Oriole 


Summer Tanager 


Cuba - W (2034), Pa 
Veracruz, Mexico - 


Veracruz, Mexico - 
(2367) 


Panama - W (2367) 


Veracruz, Mexico 


hy it 


(2369) 


Veracruz, Mexico 
(2127) 


Panama - W (2367) 


Veracruz, Mexico - 


nama - W (2367), 
W (2391) 


W (2391), Panama - W 


W (2391) 
" (2391) 
" (2391) 


- " (2391), Panama - W 


W (2391), Venezuela - W 


W (2391) 








ly 


T 


Wintering ground territoriality recorded. 
Transient stopover point territoriality recorded. 


“ ) - Numbers in parentheses refer to citations in the Bibliography 
Appendix 6) in which territoriality data are presented. 
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were not adapted to compete using stable niches in tropical communities, 
they could not survive. Even the temporary resource flushes would be 
used up by wandering young of resident species forced out of their 
normal habitats and niches by population pressure at this critical 
time of the year. That such wanderings of even the most sedentary 
species of tropical residents occurs is well documented (2449, 2261). 

We conclude from these considerations that wintering migrants 
exploit resources as full-fledged members in a variety of mature trop- 
ical communities, a conclusion reached by a number of researchers who 
have performed long-term studies of tropical community ecology (2126, 
2127, 2405, 2391, 2422, 2257, 1728, 2048, 1619). 

Just what the migrant "niche" consists of has been obscured by 
the search for the "ecological counterpart"; a species that supposedly 
pre-empts the niche of the migrant in tropical communities (2343, 2447). 
Research in several tropical communities has failed to reveal a migrant- 
ecological counterpart relationship. Rather as evidence has accumulated 
to indicate that migrants are integral components of tropical communities, 
the need for an “ecological counterpart" has disappeared. However, along 
with its disappearance, another question has arisen. If migrants have 
niches in tropical communities, what happens to resources used by migrants 
during the months when migrants are absent? The conclusion reached by several 
workers is that the exodus of migrants from tropical communities creates ar 
“ecological vacuum" which no resident species of birds, bats or other organ- 


isms are adapted to fill (2391, 1938. 2257, 2235, 198). 
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In many parts of the tropics this “ecological vacuum" is largely 
illusory; there is in fact little impetus to force residents to try 
to exploit niches vacated by migrants because food resources reach their 
highest levels during the period of migrant absence (2422). For these 
areas, the time of migrant departure coincides with the end of the dry 
season when fruits and nectar resources peak; and the beginning of the 
rainy season when insect resources peak (2409, 2422). 

A second factor selecting against adaptations by residents to 
fill migrant niches is that, "The environment into which a potential 
competitor would have to evolve is changing radically at roughly six- 
month intervals. Any permanent resident attempting to capitalize on 
this situation would have to be adapted to compete in two different 
environments simultaneously." (2391). 

Thus, the question of an ecological counterpart for migrant species 
within their winter range seems to have very little factual or theoretical 
basis (2422). However, could counterparts exist at the peripheries of 
the winter range, preventing further expansion of the species into tropi- 
cal areas? There are few data on this question, but an examination of 
the avifauna of the regions bordering migrant ranges, particularly in 
South America, argues against this possibility. There is no obvious 
"Chestnut-sided Warbler" counterpart or "Bay-breasted Warbler" counter- 
part that prevents these species from expanding southward into South 


America. Rather there appears to be a complex of species that collectively 


may pre-empt various parts of the niche of these species. A second 
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possibility is that, like the Limpkin whose distribution is determined 
by the distribution of Pomacea snails which constitute its main food 
source, the niche of these species does not exist beyond their present 
range. 

Until recently, little work had been done to determine the 
characteristics of the niches of migrants in the tropics. Studies 
by Chipley (2093), Rabenold (2092), and Bennett (2140) have signalled 
an awakening of interest in the ecological complexities of species 
that experience such dramatic shifts in habitat use during the course 
of an annual cycle. Each of these workers studied members of the 
family Parulidae. They compared niche breadth on the wintering ground 
with that on the breeding ground, and then formulated a theory of 
migrant ecology to explain his or her findings. The results and con- 
clusions from the three studies are summarized in Table 5. 

These three niche studies illustrate the kinds of problems that 
plague many studies of this type, particularly those related to the 
Study of migrants. Namely, how does one measure the niche; and when 
the parameters chosen have been measured, what do the numbers say about 
the way the animal lives? If the animal is not in a situation where 
resources are limiting, then the observed foraging behaviors may have 
littie to do with niche structure; or the parameters chosen for measure- 
ment may not accurately reflect the important variables in the species 


niche. Two fables illustrating these problems especially as they per- 


tain to migrants are given below. 














Table 5. Results of Three Studies on Migrant Wood Warblers comparing Wintering vs. Breeding Ground Niche Breadth. 





Species Investigator Wintering Ground Breeding Ground Explanation 
Niche Breadth Niche Breadth 
Blackburnian Warbler Chipley (2093) Broad Narrow The presence of fewer competitors 


on the wintering ground allows 
members of this species to use 
more foraging strategies. 


Black-throated Green Warbler Rabenold (2092) Broad Narrow The presence of more competitors 
on the wintering ground forces 
members of this species to use 


more foraging strategies. re 


American Redstart Bennett (2140) Narrow Broad The presence of more competitors 
on the wintering ground forces 
members of this species to use 
fewer foraging strategies. 
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Fable 1. - Assume that species A is adapted to glean green insects 
from leaves. It has inherited several behaviors evolved over generations 
of natural selection that enable it to be very good at finding and 
capturing prey. These include: (1) stealthy approach,(2) stretching, 
peering, and careful examination of leaf surfaces,(3) quick gleaning 
movement, 4) a swift flycatching movement in the event that the insect 
flies as the bird is completing its site examination. If in Habitat X, 
Mayflies (Ephemeroptera) are superabundant, the bird casts aside its 
entire range of foraging behaviors except that which is appropriate 
for obtaining the superabundant prey, in this case, flycatching. Or 
perhaps inch worms (Lepidoptera: Geometridae) are superabundant so the 
bird uses only the gleaning movement without regard for its usual 
Stalking, peering and flycatching behaviors. 

In contrast to Habitat X where food is abundant, food is very 
Scarce in Habitat Y. Intraspecific and interspecific competition 
for these resources are intense. Individuals of species A use the 
entire range of foraging behaviors and techniques in this situation. 
They must because it is these that they can use better than any 
other species. 

An ecologist, observing the bird in Habitat X might conclude 
that it had a very narrow range of foraging behaviors. The same 
ecologist observing the same bird in Habitat Y might conclude that 


the bird had a very wide range of foraging behaviors. These data might 
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lead the ecologist to conclude that the bird had a broad niche in 
Habitat Y and a narrow niche in Habitat X, whereas the comparison 
has nothing to do with niche breadth, but merely reflects the bird's 
reaction to different levels of resource availability. 
Fable 2. - Suppose that the foraging niche of species B involves 
exploring clumps of dead leaves for arthropod eggs and larvae. In 
Habitat X, 90% of these leaf clumps occur on the forest floor, and the 
bird accordingly spends 90% of its foraging time on the forest floor. 
In Habitat Y, clumps of dead leaves are scattered throughout 
several levels of the forest because the forest is evergreen, the 
leaves are larger, and there are more intermediate-sized trees. 
Members of species B spend equal amounts of time at a number of 
different levels in the forest. An ecologist, observing species 
B in both habitats and using foraging height as an important para- 
meter of niche breadth, might conclude that species B had a broader 
niche in Habitat Y than in Habitat X, despite the fact that, in this 
case, comparative foraging height is irrelevant to the bird's niche breadth. 
The purpose of these examples is to illustrate some of the formidable 
difficulties that can be expected in comparing niche breadth for a species 
during different stages of its annual cycle. We believe problems of this 
type are responsible for the discrepancies in findings and interpretations 
in the investigations summarized in Table 5 and other studies of comparative 


niche breadth which lack firm knowledge of whether resources are limiting 


and how they might be distributed in the habits compared. If resources are 
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not limiting or relative distribution of resources is not understood, 
then the niche parameters measured, and the comparisons and resultant 
speculations regarding “ecological release" and other reflections on 
levels of competition in the different habitats are of little value (2442). 
Wiens (2442) and Verner (2433) have reviewed the scarcity of data 
available to indicate that food is limiting for adult birds on the 
breeding ground. There are better indications that food can at times 
be limiting during migration or on the wintering ground (Table 4). But, 
like the temperate zone, many parts of the tropics also vary between cycles 
of "boom and bust." Both migrants and residents take advantage of the 
"boom" periods, completely deserting their "normal" niches to skim excesses 
at reduced energy cost. 
There are many examples of this behavior in the literature. 
Skutch (2411) records 95 species of birds that feed on arillate seeds, 
including many species of normally insectivorous permanent residents 
and migrants. Similar situations have been reported by other investi- 
gators. Morton (2367) reports observing Bay-breasted Warblers, Tennessee 
Warblers, Prothonotary Warblers, a Northern Waterthrush, a Royal Fly- 
catcher, a Social Flycatcher, and a Tropical Mockingbird feeding to- 
gether in sparse, short grass in a cleared pasture where a swarm of 
midges (Chironomidae) had concentrated near a sewage seep. 
Another observation by Morton (2363, 2367) increases the signifi- 


cance of this phenomenon and may help to explain some of the miscon- 


ceptions concerning migrant niches and resource use in the tropics. 
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Bay-breasted Warblers arrive on their wintering grounds in Panama during 
the latter part of the wet season. Insect resources are low and intra- 
specific competition for these resources is intense. The birds are often 
solitary and territorial during this period. However, by late January, 
fruits and nectar are becoming abundant. Bay-breasted Warblers then 
abandon their territories and begin foraging in flocks on the abundant 
resources. 

DesGranges & Grant (1904) report a similar situation in a humming- 
bird community in Colima, Mexico. When migrants arrive, nectar resources 
are scarce and the migrants spend nearly 100% of their time on small 
territories, feeding on insects. Later in the season, as flowers become 
abundant, they and many resident species harvest the energetically less 
costly nectar resources spending little time in insect foraging. 

Calculations of interspecific competition and niche parameters 
during periods of plenty have little relevance to factors that actually 
reflect on the species' place in the community. The ability to capitalize 
On boom and bust cycles in natural communities, is, of course, a part of 
a species' natural history and many species of tropical residents as well 
as migrants capitalize on these local fluctuations (1907, 1728). Resident 
species, common in a region of forest during one season, may be completely 
absent during the next (1907). How these movements, in either migrants 


or residents, relate to the species niche is obscure. 
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Agonistic Interactions Between Migrants and Residents 





A number of studies have documented direct migrant-resident inter- 
actions in which a resident species actually attacked a migrant (1904, 
2447, 2289, 2301). Most reports of these instances come from observations 
at resource clumps (ant swarms, fruiting trees, flower patches); situations 
in which, as discussed above, the competition is related to the niche of 
the participants in ways that are very complex and poorly understood. 

Studies that concentrate on observing the day to day activities of 
migrant individuals in primary habitat types report few interspecific 
agonistic interactions of any sort, though intraspecific agonistic inter- 
actions are often common, particularly just after arrival on wintering 
Sites (2127). Rappole (unpubl. data) recorded fewer than 10 interspecific 
interactions over 700 hours of observation of migrant and resident behavior 
in Veracruz rainforest, and the majority of these were between migrant 
Species. Powell (2388), in his observations of tropical foraging flocks, 
observed 108 interactions, three of which were between migrants and resi- 
dents. In two of the three conflicts, migrants were the aggressors. Chipley 
(2235) during roughly 1,000 hours of observation over a 224 day period in 
Colombia observed 99 agonistic interactions. Of these 85% were intraspecific. 
Only seven involved interspecific clashes between migrants and residents and 
in four of these, migrants were the attackers. 

There have been few studies of interactions between resident and 


migrant aquatic or shrub-steppe species. Myers (1728) did record 


some interactions between migrant and resident shorebirds in Argentina 
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but concluded that "...complexities (of the shorebird community) make 
it difficult to search [sic] for any overall generalizations about 
migrant-resident interactions." (1728:48). 

We conclude that direct migrant-resident agonistic interactions 


are of minor importance in the ecology of either group. 


Interspecific Flocks 





The occurrence of species assemblages that forage in fairly 
cohesive units throughout a remarkably stable home range has been 
Studied in detail by a number of workers (2245, 2238, 2232, 2388, 2269, 
2354, 2364, 2359, 2369, 2412, 2436, 2448, 2230). Moynihan (2369) has 
analyzed the structure of these flocks in Panama and found that they 
generally consist of one or more resident nuclear species, often a 
family group, with individuals of several other species of both migrants 
and residents joining for various periods of time. Intraspecific inter- 
actions between flock members are rare. Birds of some migrant and resi- 
dent species, which are normally solitary and territorial, will join a 
flock during the period that the flock remains within the confines of 
their territories but will not follow the flock beyond the territory 
boundaries (2369, 2391). Others appear to defend the flock itself as a 
foraging territory, allowing no other members of the species to join and 


follow the flocks (Black-and-white Warbler, Worm-eating Warbler, Yellow- 


throated Vireo, Golden-winged Warbler, Blue-winged Warbler) (2391, 2367). 
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Benefits for this sort of flocking for nuclear species are uncertain. 
They may be related to kin selection, optimal foraging patterns, reduction 
of predation, or other undetermined factors. The benefits to flock joiners 
and attendants, particularly insectivorous species, e.g., the Black-and-white 
Warbler, seem largely related to reducing the probability of predation (2448, 
2230). By associating with a group of related birds that have some genetic 
Stake in protecting each other, joiners and attendants receive some of the 
benefits of flocking at little cost. 

A logical question then is why are not all migrant insectivores 
attendants at interspecific flocks instead of only some? This probably 
has to do with the amount of area required to support the bird in a par- 
ticular habitat, and the distribution of suitable microhabitat within a 
habitat. If a territory roughly comparable in size to that of a nuclear 
species' foraging area is required, then the bird should be an attendant 
at the flock rather then forage alone since there is little chance that 
a conspecific could usurp a part of the area and make a living. However, 
if in this habitat, areas of only .2 - .3 ha are required to support the 
bird or if there are large areas of unsuitable microhabitats between suit- 
able patches, then the disadvantages of wasted foraging time and energy 
may Outweigh the advantages accrued by increased protection from predators. 
On the basis of this hypothesis, one would predict that in some habitats, 
a species would be a continuous flock attendant, while in others it would 
be a joiner, holding a small territory and foraging with the flock only 


while flock members were on its territory. 
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Congregations at fruiting trees, insect swarms, etc. are often 
composed of species that are not members of the kind of highly organized 
flocking units discussed above but are temporary aggregations opportunistic- 
ally exploiting a temporarily abundant resource (2282, 2333, 2329, 2349, 
2411, 2367, 2253, 2292). 


Intraspecific Flocks 





Several species of migrants are often seen in intraspecific 
aggregations during the non-breeding season. Most of these species 
have omnivorous, granivorous or frugivorous food habits (Indigo Buntings, 
Yellow-rumped Warblers, Northern Orioles, Eastern Kingbirds). They 
exploit resources that are located in disjunct clumps over space and 
time. Flocking presumably provides a degree of predator protection and 
may enhance probability of locating a patchy resource (2317, 2440). 
Occasionally, individuals of species that are normally territorial will 
associate in flocks at clumped resources (2367, 2391, 2447). These 


congregations are generally temporary in nature. 


Ecological Impact of Migrants in Neotropical Communities 





The foregoing discussion of the ecology and behavior of migratory 
birds in neotropical communities indicates that they are important 
members of these communities. They are part of the tropical avifauna 
for several months of the year. Percentages of migrant species in 


tropical,terrestrial habitats vary from 4% to over 50%. Migrants compose 


a major percentage of some resource-use guilds (2422, 365). Thus, as 
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members of these communities, migrants, like other species, affect 
other members in subtle, indirect ways. They are part of the food 
web, energy pathways, and productivity of the community and affect 
the evolution of prey and predators within the communities. But do 
they have a "migrant" impact caused by the massive, semi-annual influx 
of these species? 

Stiles (2422) notes "... Slud (198) and others have suggested that 
migrants tend to complement the permanent residents ecologically, often 
fitting into niches seemingly unoccupied by the latter. My own observa- 
tions are in full agreement - the forest canopy seems much emptier in 
July!" Also, the period of migrant absence is, in many parts of the 
tropics, a period of abundance for many food categories (2411). This 
abundance may be due to climatic effects rather than movements of mi- 
grants (2409), though, as discussed below, migrants may also be a factor. 

An area in which migrants as a group may have profound effects on 
tropical communities is in timing of fruit and seed production. Howe & 
DeSteven (2292) found that the fruiting peak for an understory tree in 
tropical wet forest of Barro Colorado Island in Panama coincided with pass- 
age of transients which fed on the fruits. These transients thereby function 
as dispersal agents for the tree. They hypothesize that "...the fruiting 


season of Guarea glabra is adaptively synchronized with northward migration 





of opportunistically frugivorous North American birds." 


Skutch (2411) found a similar relationship, as has Ramos (unpyb!. 


data from Veracruz). McDiarmid et al. (2349) found that fruits of the 
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tropical dry forest species Stemmadenia donnell-smithii were produced 





mostly at the end of the dry season in April in Costa Rica. The fruits 
were eaten by 22 species of birds many of which were primarily insecti- 
vorous, and several of which were migrants. Morton (1946) hypothesizes 
that dependence on transient bird species as dispersers may be an important 
strategy for many tropical forest species. 

Other studies indicate an even tighter relationship between migrants 
and the communities they inhabit. Morton (2173) found that the Orchard 


Oriole was the most effective pollinator for the tree Erythrina fusca 





in a Panamanian forest. He suggests that the color and shape of Erythrina 





flowers indicate a co-evolved relationship between the plant and the 
common winter resident oriole. Cruden & Toledo (2244) similarly report 
that several species of nearctic migrants are important pollinators 


of Erythrina breviflora in Michoacan, Mexico. 





Morton (2367) suggests a similar co-evolved relationship between 


Tennessee Warblers and the flowering tropical forest vine Combretum 





fructicosum in which the bird benefits from the plant's nectar (and 





perhaps the bright red “war paint" pollen) and the plant benefits from 
the outcrossing pollination provided by the bird. 

The importance of ephemeral resources in avian diets to the 
complexity of tropical communities has only just begun to be appreciated 
by biologists. As an example, fruit availability has far-reaching effects 


on avian community structure as well as on the plant and insect species 


composition of the community. 
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Fruit provides a resource that takes little time to consume, yet 
can provide large amounts of energy. Omnivorous species often spend 
most of their time searching for insects yet their energy intake may 
be based largely on fruit consumption (2364). Without the fruit to 
provide the energy base, these species might not be able to co-occur 
with insect-eating specialists because their time/energy budgets would, 
On average, run in the "red." On the other hand, insect-eating specialists 
are indirectly benefited by the reduced competition for insects brought 
about by fruit (and nectar) energy sources available for non-insect 
Specialists. 

The far-reaching effects alluded to above are related to plant 
competition for seed dispersers. Plantsapportion their nutrient 
resources between growth and fruit production to maximize reproduction 
Success. Thus, most plants produce fruits that are not high in 
“expensive” nutrients such as protein. Instead, they attract dispersers 
through production of less costly carbohydrates. 

Tota! frugivory in birds is rare since most species must feed 
protein insect food to fast growing young. The availability of insect 
protein to birds has resulted in a generally low protein level in plant 
fruits. Plant nutrient allocation between growth and fruit production 
has balanced at the less costly fruit nutrients because of the avail- 
ability of insect protein to the avian component. 


Most migrant species are not fruit specialists but many use 


fruit as a substantial portion of their diet. It is not known to what 
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extent migrants that are opportunistically frugivorous select highly 
nutritious fruit but most, together with most resident species, consume 
small fruits that are high in carbohydrates. 

During seasons of fruit abundance some small migrants take smaller 
insects than are consumed when fruit is scarce. For example, the Bay- 
breasted Warbler takes significantly smaller insects during the Panamanian 
dry season when fruit is abundant then during the wet season. The co- 
occurring Chestnut-sided Warbler, which does not switch to fruit as 
extensively, continues to eat larger insects that satisfy its balance 
between energy expended hunting and energy reward per insect captured (2367). 

There is considerable evidence that migrant species have affected 
fruiting and flowering periods in tropical plants. R. Greenberg (pers. 


comm.) reports that fruits of Miconia argentiea and Didymopanax morototoni 








are eaten almost solely by migrants. Fruit ripening appears to be timed 
to coincide with migrant wintering periods. Mario Ramos (pers. comn. ) 


reports that Phytolacca (pokeweed) in Veracruz, Mexico apparently times 





its fruit production for the passage of the Swainson's Thrush and that 
few other species consume it. These observations constitute strong evidence 
for the co-evolved nature of migrants and the tropical communities in 
which they winter. 

These few examples from a subject that has received little attention 
from researchers indicate the degree to which migrants function as 


integral parts of the tropical systems in which they winter or pass through 
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On migration. Predator-prey systems in which migrants are involved as 
members of the community food web have yet to be examined in detail, but 
should yield equally fascinating evolutionary relationships. Holmes and 
his colleagues (3251) have found that migrants have important effects on 
larval stages of Lepidoptera during the breeding season in New Hampshire. 
The timing of insect hatching periods in the tropics similarly may be 
related to the pressure of insectivorous migrants causing the larval 
and/or volant stages for many insect species to be produced during periods 
of migrant absence. 

Virtually no work has been done on the ecological impact of aquatic 
or shrub-steppe migrant species in neotropical communities. Studies of 
this kind will be complicated by the fact that migrant and resident pop- 


ulations of many aquatic species winter in the same tropical communities. 
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III. EVOLUTION, DISTRIBUTION, AND ZOOGEOGRAPHY 


Migrants are a collection of paradoxes. They leave their summer 
homes long before there is any food scarcity (2721); travel thousands 
of kilometers in uncertain weather over hostile environments, stopping 
at intervals to rebuild fat reserves; finally arriving at destinations 
in tropical habitats often radically different from those left behind 
in the temperate zone. When they arrive, they enter complex, species- 
rich, tropical communities where they must compete for resources with 
highly specialized endemics, often at periods of the year when resources 
are at a low ebb (2380, 2422, 2437, 2286, 2367, 2257). 

After accomplishing this feat and surviving for five or six months 
in these communities, they turn around and head north, returning to their 
temperate breeding areas at a time when resources in many parts of the 
tropics are approaching their peak (2409, 2411). 

The solution to these paradoxes and the key to understanding migrant 
biology in the tropics was put very simply to Dwain Warner by a Mexican 
peasant who, when asked by Warner if he was familiar with a particular 
North American migrant, replied that he was of course familiar with the 
bird but that Warner was wrong in calling it a North American bird, "It 
is a Mexican bird" he said, “only it does not breed here." 

Many mearctic migrants that winter in the neotropics are neotropical 
species that happen to breed in the temperate zone (2391, 2422, 1619, 2634, 


2604, 2696). Most of these species are derived from neotropical 
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forms which is why they are able to exploit stable resources in these 
ancient and complex communities. Their systematic affinities are over- 
whelmingly with neotropical groups (2440, 2546, 2556, 2007). Seventy- 
eight percent have congeners or conspecifics that currently have breeding 
populations in the neotropics (Appendix 1). Several species even have 
permanent, breeding resident and winter resident populations co-existing 
in the same tropical community or region during certain seasons of the 
year (Table 6). 

Thus the question of why don't migrants breed in the neotropics, 
which has so intrigued biologists (2155, 2321), is answered by the fact 
that forty-eight percent of them do (Appendix 1). This point leads to 
the question of what selection pressures favor migration by some tropical 
species while others remain (relatively) sedentary. 

We suggest that there are several reasons which favor migration 
to a nearctic breeding area for members of certain tropical species 
under certain conditions: 

1. Due to intense intraspecific competition and high predation 
rates in populations of many tropical avian species, annual productivity 
is low (2410, 2261, 2449). 

2. Despite low productivity, surviving young exceed amount of 
food and space available due to longevity of adults (2261, 2449). 

3. Some species exploit niches that are common to many habitat 


types, allowing them the option of at least trying other areas (2422, 
2391). 











Table 6.- Coexistence of Breeding Resident Populations with Wintering 
Migrant Populations of Conspecifics in the Neotropics. 


Species 


. R 
Locality 





Brown Pelican 


Great Blue Heron 


Green Heron 


Black-crowned Night Heron 


Least Bittern 
Turkey Vulture 
Swallow-tailed Kite 
Red-tailed Hawk 
Osprey 

Purple Gallinule 
Common " 

American Coot 


Wilson's Plover 


Kil ldeer 

Common Snipe 
Willet 
Black-necked Stilt 


Common Tern 


Sooty 


Lesser Antilles (822), Netherlands 
Antilles (646) 


Lesser Antilles (822), Panama (524), 
Montserrat (758) 


Lesser Antilles (822), Panama (524), 
Hispaniola (713) 


Hispaniola (713) 
Costa Rica (180), Panama (524) 
Panama (524) 
" (524) 
" (524) 
Venezuela (1478) 
Jamaica (717) 
Panama (524) 
Hispaniola (713) 


Panama (524), Netherlands Antilles 
(646) 


Puerto Rico (813), Hispaniola (713) 
Venezuela (1478), Guyana (1325) 
Lesser Antilles (822) 

Panama (524) 


Lesser Antilles (822), Netherlands 
Antilles (646) 


Panama (524) 





Table 6. Continued. 


Species 
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* 
Locality 





Royal Tern 

Black Skimmer 
White-winged Dove 
Mourning " 


Yel low-billed Cuckoo 


Common Nighthawk 


Lesser 7 
Vermilion Flycatcher 


Purple Martin 


Red-eyed Vireo 


Yellow Warbler 


Lesser Antilles (822) 

Panama (524) 

Nicaragua, Guatemala, Honduras (1854) 
Panama (524) 

Hispaniola (713), St. John's, U.S.V.I. 
(786) 

Hispaniola (713), Lesser Antilles (822), 
Panama (524) 

Panama (524) 

Veracruz, Mexico (316) 


Guyana (1325), Panama (524), 
Netherlands Antilles (646) 


Guyana (1325), Venezuela (1478), 
Hispaniola (713) 


Venezuela (1478), Panama (524) 








“Numbers in parentheses refer to works in the Bibliography (Appendix 6) 


in which the information was cited. 
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4. Increased food resources, reduced competition and predation 
during summer allow much higher reproductive rates in temperate pop- 
ulations relative to populations of the same species in the tropics 
(2410, 1972). 

Given the biological pressures in the tropics, the mobility of 
birds as a group, and the availability of abundant resources in the 
nearctic region during the summer months, migration by those species 
with the proper pre-adaptations is an inevitable result. 

That evolution of migration is an on-going process is proven not 
only by the fact that so many species have both migrant and tropical resident 
populations but by the data on species like the Cattle Egret in which we 
have been able to document the actual development of nearctic migratory 
populations within the past twenty years. 

This species, which invaded South America in the late 1800's (886) 
is a tropical resident throughout most of its range. The first dispersing 
wanderers arrived in the United States around 1952. Since then, members 
of the species have been recorded in most of the states in the U.S. as well 
as many Canadian provinces. Northern populations of the species have been 
established with breeding records from as far north as New York (48). The 
populations of these northern breeding egrets are nearctic migrants, arriving 
in early summer to set up breeding colonies and leaving in autumn for their 
winter quarters (58). 


Nor is the Cattle Egret the only species which has recently developed 


migratory populations. Louisiana Herons, Snowy Egrets, and Great Egrets 
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were once nearctic migrants in the northeastern United States (45, 41) 
breeding in colonies as far north as New York and Massachusetts. By 

the early 1900's, these species were extirpated throughout most of their 
temperate range, and the Snowy Egret was very nearly extinct in the con- 
tinental U.S. (53, 48); yet these species have re-established themselves 
as nearctic migrants and summer breeders in many parts of their former 
range in less than half a century (58, 48). 

Bull (48) provides a graphic description of this process for the 
Snowy Egret: 

"This Species, more than any other heron, was valued for its orna- 
mental plumes and consequently suffered severely. It had become almost 
exterminated by the early 1900's and only because of the strictest srebintion 
in 1913 and thereafter escaped possible extinction. At any rate it started 
to make a comeback by the 1930's and greatly increased along the coast during 
the next two decades. As a result, it is today the most numerous breeding 
heron on the south shore of Long Island..." 

The process of range expansion and development of migratory popu- 
lations by tropical species is dynamic and continuous. That there is 
always pressure forcing dispersal by individuals of even those species 
that are poorly adapted for temperate environments is evidenced by the 
number of tropical species reported from the temperate zone each year 
(Table 7). 

The concept of tropical origins for nearctic migrant forces a 
major shift in zoogeographical thinking concerning these species. Most 


attention relating to speciation and centers of evolution for nearctic 











Table 7. North American Distributional Records for Tropical- Species. 


Species 


* 
North American Locality 


"Normal" Range 





Common Black Hawk 


Inca Dove 


Groove-billed Ani 


Smooth-billed Ani 
Plain-capped Starthroat 
Violet-crowned Hummingbird 
Costa's Hummingbird 
Rivoli's " 

Eared Trogon 

Tropical Kingbird 

Gray " 


Fork-tailed Flycatcher 


Florida (1650) 
Oklahoma (2465 ) 
Colorado (2601) 
Oklahoma (2487) 
Georgia (2557) 
United States (2505) 
California (2529) 
Canada (1922) 

Kansas (1932) 

United States (2608) 
Florida (19C5) 
Mississippi (1949) 


Maryland ( 2603 ) 
Wisconsin ( 2500) 
South Carolina (2490) 


West Indies; Middle America to S. 
Arizona & S. Texas 


Middle America to S. Arizona & S. 
Texas 


Neotropics to S. Texas 


West Indies to S. Florida 

Middle America to Sonora, Mexico 
Mexico 

Mexico, SW United States 

Middle America to S. Arizona 

Mexico 

Neotropics to S. Arizona & S. Texas 
N. South America, West Indies, 


Caribbean Middle America, Atlantic 
Coast to South Carolina 


Neotropics to S. Mexico 
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Table 7. Continued. 


Species 


* 
North American Locality 


"Normal" Range 





Variegated Flycatcher 
Aztec Thrush 


Great-tailed Grackle 


United States (2458) 
iT) " ( 2605) 


Illinois (2466) 
Colorado (2589) 


South America 
Mexico 


N. South America to SW United States 








* 
Numbers in parentheses refer to citations in the Biblioaraphy (Appendix 6). 


So 
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migrants has focused on breeding ground distribution and on climatic 
events which might fragment or otherwise affect that distribution 

(2051, 2556, 2525, 2570, 1719). However, as pointed out by Lack (2535), 
Salomonsen (2731), and Rappole & Warner (2391) competition for food on 

the wintering ground is the most likely determinant of individual survival 
and therefore is vitally important in evolution of nearctic migrants, 
affecting not only their adaptations, but their wintering distributions 
and probably species formation as well. 

Maps in Appendix 4 and Tables in Appendix 5 show current distribution 
and status information on nearctic migrants. These data are presented by 
political divisions in Figure 3. Figure 4 summarizes data on winter 
distribution by major geographical regions, indicating that the countries 
of Middle America, particularly Mexico, are where the greatest concentra- 
tions of transient and/or wintering migrants occur. These summaries are 
important in terms of where conservation efforts need to be directed but 
they tend to obscure zoogeographic relationships that exist between breeding 
and wintering area in many groups of migrants. These relationships are wel] 
illustrated by analysis of some of the distribution patterns in the wood 
warbler family Parulidae. 

Mengel (2051) examined patterns of breeding distribution for several 
groups of warblers and found an apparent correlation between their present 
ranges and the probable glacial events of the Pleistocene. He did not 


consider winter ranges of these species relevant to the speciation process. 


However, maps showing both the breeding and wintering ranges for two of 
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Figure 3. Total Number of Migrant Species Recorded® in the Various Political Divisions of the Neotropics. 


Belize - 182 


Mexico - 313 Bahamas - 160 


s——Cuba - 182 


Y Jamaica - 138 


aa Hispaniola** - 131 


Puerto Rico - 116 


Honduras - 229-—-—— 


Guatemala - 239 








El Salvador - 173 
Nicaragua - 192 


Costa Rica - 195 Lesser Antilles** - 108 


or 


Panama - 200 Trinidad & Tobago- 99 ™ 





Colombia - 164 Venezuela - 146 
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* Includes species recorded either as transients or winter residents. 
** includes more than one political unit. 
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Figure 4. Percent of Nearctic Migrant Species Wintering in the Major 
Regional Divisions of the Neotropics. 


Percent 


Region 10 20 


=) 








Mexico (25.2%)— — — — — — — — — 


Middie America (20.2%)— —— — — ——- 







West Indies & Middle America (16.8%) — — 


West Indies, Middie America & South 
America (16.5%)— —- —~— —- — —- — — — 


Middie America & South America (11.3%)-- 


South America (6.4%) — — — — — — —- — 


West Indies & Mexico (16%)— — — —~—uH— 


West Indies (1.6%) — — — — — — ——-+ 


West Indies & South America (0.4%) — — —- 
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the groups considered by Mengel reveal some remarkable parallels between 
the breeding range location, wintering range location and the pattern of 
species distribution in the two groups (Figures 5 & 6) - a single species 
with a northeastern nearctic breeding distribution that winters in the 
Caribbean lowlands, and several species with breeding ranges arranged on 
a more or less north-south axis in the mountains of the western nearctic 
which winter in the mountains of northwestern Middle America. 
Species assemblages of a number of other families show broadly 


Similar distributional patterns: Trochilidae, the genera Empidonax, 





Tyrannus, and Myiarchus in Tyrannidae, the subgenus Vireo in Vireonidae 








(Appendix 4). These similarities for a number of unrelated groups are 
difficult to attribute to chance. They may indicate that a relationship 
exists between the breeding and wintering area which has some bearing 

On the speciation process. Perhaps for speciation to occur, populations 
of a migrant species must be isolated on both the breeding and wintering 
area; on the breeding area because genetic isolation is necessary; and 

on the wintering area because intense competition for resources between 
two populations during this period would ultimately lead to extinction 

or competitive exclusion of one of the populations. Any genetic change 

in a population is likely to affect the competitive ability of its members 
relative to those of another population. Theoretically, two populations 
of a species geographically isolated on the breeding ground could be forced 
by competition to remain genetically similar if they overlapped in a large 


portion of their winter range since a change in one of the populations might 
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Figure 5. Breeding and Wintering Ground Distribution of Members of the 
Nashville Warbler (Vermivora ruficapilla) Superspecies Complex. 
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Figure 6. Breeding and Wintering Ground Distribution of Members of the 


Black-throated Green Warbler (Dendroica virens) Superspecies 
Complex. 
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Figure 6, Breeding and Wiritering Ground Distribution of Members of the 
Black-throated Green Warbler (Dendroica virens) Superspecies 
Complex. 
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affect the competitive balance that exists between members of the different 
populations. This explanation could account for lack of speciation in 
isolated populations in species like the Nashville Warbler whose eastern 
and western populations have supposedly been isolated on the breeding 
ground for 11,000 years (2051). The winter ranges of these populations 
overlap considerably (Figure 5). 

Ample opportunity for simultaneous breeding and wintering ground 
isolation of populations occurred often in the western U.S., Middle America, 
and the West Indies during the Pleistocene when habitat islands or actual 
oceanic islands were common. As populations of a species, isolated from 
each other on their breeding ground became progressively different, members 
of one population may have excluded those of another from various parts of 
their winter range. Thus we hypothesize that wintering ground distribution 
and competition played and continuesto play an important role in the evolution 
of migrant species. 

The purpose of this analysis is to emphasize the point that not only 
did many migrants originate from tropical species but that their annual 
return there affects their evolution and speciation. Any analysis of 
migrants, zoogeographic or otherwise, must consider competitive inter- 
actions not only on the breeding ground, but during migration and on the 


wintering ground as well. 
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IV. IMPORTANCE OF NEOTROPICAL COMMUNITIES TO MIGRANTS 


Avian breeding cycles have evolved to occur at times of resource 
abundance, and accordingly there is very little evidence to indicate 
that adults are food stressed during this period (2433). The period 
of greatest resource scarcity, intraspecific competition and density- 
related mortality appears to occur during the non-breeding season for 
most, if not all avian species (2535, 2673, 2267). 

Winter territoriality is one behavioral mechanism evolved to 
secure critical resources that can be defended economically (2227). 

That similar kinds of resource-related competition occurs in flocking 
species as well has been documented by Fretwell (2266) and Ketterson 

& Nolan (2315). From these kinds of information we conclude that a 
reduction in tropical wintering habitat would cause a reduction in total 
population of a given migrant species. There is evidence of several 
kinds to indicate that this induction is correct. 

Rappole & Morton (ms) revisited a study site in southern Veracruz 
rain forest that had been surveyed in Dec 1974. During that initial 
survey 90 individuals of 15 forest-related migrant species had been 
captured over 3,551 net hours on a 6 ha study area. In Dec, 1980, this 
Study area was re-visited. It was no longer rain forest. Instead it 
was a jumble of disturbed forest, streamside vegetation, pasture, corn 
field and ecotones; the kinds of marginal habitats that have been hypoth- 
esized to be well-suited to migrants because of the lack of resident com- 
petitors (2431, 2847, 2306, 2362). During 3594 net hours, we captured 68 


individuals of 12 forest-related migrant species, a reduction of nearly 
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40% in total population from our initial survey. Furthermore, for 
several of the migrant species captured in the area, there was little 
evidence of the long-term fidelity we had found previously for members 
of the same species in primary forest. In contrast, when we sampled 

in neighboring areas of still undisturbed forest, we found no change 

in either population levels or social systems of forest-related migrants 
from what we found during our 1973-1975 investigations. Conversion of 
rain forest to seral stages was the only major variable and the results 
of the conversion were devastating for both migrant and resident popu- 
lations alike. 


The dramatic decline of the Whitethroat (Sylvia communis) during 





the late 1960's and early 1970's is another indication of the importance 
of tropical habitats to migrants. This sylviid warbler, common through- 
out much of Europe, declined drastically over most of its breeding range. 
Populations were down as much as 77% in some areas. The apparent cause 
of the decline was a severe drought on the main wintering grounds of the 
species in sub Saharan Africa [see Morse (2362) for summary of papers on 
this topic]. 

The Whitethroat populations recovered when the sub-Saharan drought 
broke. Species whose winter habitats are destroyed by more permanent 
methods are likely to be less resilient. The Kirtland's Warbler may 
be an example of just such a species (3297). 

The winter range of this species is, or was, restricted to the 
northern Bahama Islands (2109, 2112, 2110). By the time the nest of 


this species was discovered in 1903, the world breeding population was 
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restricted to a few second growth jackpine (Pinus banksiana) stands 





in central Michigan. The demise of this bird has been attributed to 
the Brown-headed Cowbird, a species that supposedly was absent from 
jackpine until the advent of European settlers (2109). However, the 
warbler was already rare when this land was first settled in the early 
1800's despite the fact that jackpine was, and is, an abundant habitat 
across the northern tier of the U.S. and southern Canada all the way to 
the Great Plains. Furthermore, the pine barrens of central Michigan and 
other northern tier states and southern Canada have probably provided 
cowbird habitat since the retreat of the glaciers, in other words for as 
long as they have provided suitable habitat for the Kirtland's Warbler. 

Even if we assume that the cowbird was not present in the jackpine 
barrens until the arrival of farmers, then we must also assume that up 
until the arrival of farmers, there were populations of Kirtland's Warblers 
in jackpine throughout the north central region of the continent. Invasion 
of the cowbird must then have resulted in near zero reproductive success 
for such a presumbly extensive population to be reduced to less than 200 
pairs in less than a century. The facts, however, show that cowbirds 
reduce Kirtland's breeding success by little more than what is found in 
other warbler species. In fact, the cowbird cannot account for the annual 
fluctuations seen now in the closely monitored population (3247). 

An alternative explanation is based on the fact that the Kirtland's 
Warbler winter range is, so far as is known, restricted to the Bahamas. 


The Bahamas were discovered in 1492 by Columbus and have been inhabited 
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by Europeans since the early 1500's. During this nearly 500 years of 
Occupation, the vegetation has been drastically altered time and again 
by plantation-type farming methods; cheap labor turning marginal land 
to profit until the soil is exhausted and then abandoned. This pattern 
of land use was practiced throughout the West Indies from the time of 
European settlement until the end of slavery in the mid-1800's. It was 
this total habitat destruction on its wintering ground, hundreds of 
years before farmers and loggers cleared the upper midwest that caused 
the extinction of many endemic species of the West Indies known to have 
been present during pre-Columbian times, and possibly affected the Kirt- 
land's Warbler as well (2906, 2920, 2928, 2933). 
A similar scenario can be drawn for the Bachman's Warbler (3297). This 
bird has a breeding range that covered the entire southeastern U.S. 
(2065, 2066). Yet it was extremely rare at the time of its discovery and 
has been so ever since. Some have blamed its demise on breeding ground 
habitat destruction. This is unlikely. The bird lived in overgrown beaver 
Swamps, rice fields, and other types of swamp habitats that have been and 
continue to be abundant in the southeast. Others have blamed its disappearance 
on collectors. This explanation is also unlikely. There are fewer than 500 
specimens of the bird known. Clearly no viable population of small warblers 
could consist of less than 500 birds scattered across the southeastern U.S. 
We suggest that Bachman's Warbler like Kirtland's Warbler had the mis- 


fortune to have its winter range restricted to an island, in this case 


Cuba. Cuba has been in cultivation since the early 1500's. Probably all 
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of the interior mountain forests were never cleared which is why we 
Still have Black-throated Blue Warblers and Cape May Warblers, but 
Suitable habitats for sugar cane in the lowlands was certainly used 
over and over many times in the past five centuries since colonization. 
It is quite possible that these lowland habitats harbored the Bachman's 
Warbler and that their clearing caused the species' disappearance before 
much of the breeding grounds had even been explored. 

The same fate very nearly overtook the Swainson's Warbler. When 
this bird was discovered by Bachman in 1849, it was extremely rare. 

In fact it was not seen again for 50 years. Only within the past few 
decades has this bird become common in the swampy lowlands and rhododendron 
thickets of the southeast. Was the bird there all the time, overlooked by 
Audubon, LeConte, Wilson, even by Bachman, its discoverer? This explanation 
seems unlikely. The bird is no more unobtrusive than the Louisiana Water- 
thrush, and it has a loud clear distinctive song, which is what alerted 
Bachman to its presence in the first place (46). 

The Swainson's Warbler winters for the most part in the lowlands of 
the Greater Antilles. We propose that its near demise is due to this 
association. Only the fact that some portions of the population winter 
in lowland Mexico and Belize saved the bird from the same fate as Bach- 
man's Warbler, Kirtland's Warbler, and perhaps other species of migrants 
whose existence we are not even aware of because they were extinct before 
ornithologists were around to record them. As all but the richest cane 


plantation regions have jong since gone back to various types of primary 


and secondary vegetation, the bird has made a recovery. Bachman's and 
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Kirtland's Warbler populations had apparently dropped below a certain 
critical level so that despite the fact that their winter habitats have 
recovered somewhat, they have been unable to. 

According to the Endangered Species Act of 1973 (3242), an "Endangered 
Species" is "...any species which is in danger of extinction throughout al] 
or a significant portion of its range...." According to this definition, 
and based on our knowledge of migrant ecology, most of the forest-related 
migrants of North America that migrate to winter quarters in the tropics 
are "Endangered." As will be pointed out in detail in Section VI, forest 
destruction rates are 1]°.-2° annually or greater in most neotropical countries. 
Mathematical expertise is not required to realize that at this rate it is 
likely that most of the forests, and along with them many of the forest-related 
migrants will have disappeared from "...al] or a significant portion of their 


ranges..." within a generation or so. 

It is difficult to visualize changes of such magnitude in our environ- 
ment and therefore difficult to worry about them until they have actually 
taken place. However, experiments in regional depauperization have been 
tried before, with convincing results (Middle East, North Africa, E] Salvador, 
Sicily) (3255). 

When we think of the effects humans have on other species, we tend 
to think of animals like the Passenger Pigeon or Carolina Parakeet. These 


birds disappeared shortly after we became aware of their existence. There- 


fore, we often think of them as "peculiar;" some fatal flaw in their biology 
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made them particularly vulnerable to human disturbance. Actually, the 
most probable aspect of their biology tnat made these species vulnerable 
is that their ranges were restricted to eastern North America. We know 
from descriptions in Coues (51), Catesby (49), Wilson (63), Bartram (45) 
and Audubon (41) that more than 50 species of birds declined drastically 
or disappeared from eastern North America (Table &) during the 1800's. 
Like the Timber Wolf, Elk, Mountain Lion and Buffalo that formerly roamed 
the forests of Virginia and the Carolinas (49), many of these species are 
Still absent from this region. Had their ranges been restricted to eastern 
North America, it is likely that they also would be extinct. However, 
many of these species had then, as they have now, breeding populations 
in the tropics and subtropics or broader neartic ranges that included 
central or western North America; areas where exploitation has been some- 
what slowed by topography, distance, climate, and conservation legislation. 
Thus in talking about nearctic migrants, it is important to begin by 
understanding that this avifauna is already depauperate in many parts of 
its former range and that the declines occurred through processes very 
Similar to those occurring in the neotropics at present. But there is 
a critical difference. As pointed out in the Section on Zoogeography, 
78% of all nearctic migrants have congeners or conspecifics that breed 
in the neotropics; very few have significant wintering populations in the 
nearctic. Once tropical habitats for these species are gone, the species 


will also be gone regardless of how much breeding habitat remains in the 


Nearctic Zone. 
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Table 8. Former and Present Distribution of Selected Species of Birds in Eastern North 
America Whose Ranges Have Changed since the Time of European Colonization. 





Species Former Range Present Range!» 
Brown Pelican Abundant resident, TX to NC. (41) Common in FL; reduced to scattered colonies in NC, 
SC & Gulf Coast states. (3292, 3293, 3279, 3288) 
Cattle Egret None known prior to 1952. (58) Common in S. Atlantic & Gulf Coast states; widely 
scattered elsewhere in E. U.S. (58) 
Snowy Egret Locally common, especially coastal Rapidly declining in S. FL, but increasing north 
States north to NY. (3300) along Atlantic Coast to ME. (58, 3300) 
Wood Stork Locally common S. Atlantic and In S. FL, population declined 93 percent from 1930's 
Gulf Coast states. (51, 58, 3300) to 1974 due to habitat loss. (3288, 3300) - 
oO” 
White Ibis S. Atlantic and Gulf Coasts; In S. FL, population declined 90 percent since 
common resident in S. FL. (3300) early 1900's due to habitat loss. (3300) 
Swallow-tailed Kite Abundant in SE states; common Common only in S. FL; remnant population in SE 
in midwest states. (3301) coast states due to habitat loss. (3301) 
Perearine Falcon 350 pairs in E. U.S., mainly MN, Extirpated by mid-1960's due to pesticides, since 
WI & Appalachian states. (3302) 1980 released birds breeding in wild. (3302) 
Limpkin Common permanent resident in GA Locally common in FL; local and rare in GA. (3278, 
and FL. (45) 3280) 
Long-billed Curlew Temperate N. America. (51) Rare and local E. of Mississippi River. (3282, 3295, 
3296 ) 
Eskimo Curlew Abundant transient in eastern Nearly extinct due to over-hunting. (58) 


N. America. (45, 51) 


Roseate Tern Locally abundant along Atlantic A few major colonies exist along Atlantic Coast from 
Coast. (51) NY to ME. (58, 3282, 3283, 3295, 3296, 3303) 











Table 8. Continued 





Species Former Range Present Range! *¢ 
Passenger Pigeon Abundant in oak forests in eastern Extinct in 1914 due to over-hunting and possible 
U.S. (41) other factors as disease. (37, 3298) 
Ivory-billed Woodpecker S. Atlantic & Gulf Coast states. Probably extinct due to loss of forest habitat. 
(51) (3288, 3298) 
Eastern Bluebird Common in suitable habitats. (46) Uncommon and local due to loss of nesting sites 
and competition from introduced species. (37) 
European Starling None known prior to 1890. (37) Introduced. Common to abundant. (37, 62) 
Northern Cardinal Absent or uncommon in portions of |= Present and more common in Canadian border states - 
Canadian border states of U.S. (38) of U.S. due to artifical feeding. (58) ~“ 








‘Numbers in parentheses refer to citations in the Bibliography (Appendix 6). 


2 includes personal communications: R.M. Erwin, M.R. Fuller, M.A. Howe and C.S. Robbins (U.S. Fish and Wildlife 
Service, Laurel, MD). 
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There iS some question concerning the effects of habitat destruction 
On various migrant species. Draining of wetlands, cuicing of forests, and 
plowing of prairies may, after all, benefit some species. For instance, 
during the first stages of clearing, edye and second growth habitats should 
be enhanced, causing concomitant increases in shrub, savannah, open country, 
and grassland species like Scissor-tailed Flycatchers, Prairie Warblers, 
Yellow-rumped Warblers,and Indigo Buntings. However, the purpose of clearing 
is not to make second growth or edge. These habitats are simply the by- 
product of human inability to use all the land all the time. As human pressures 
become greater and clearing and farming methods become more efficient, less 
and less land will be left in "in-between" stages. The old "slash and burn" 
method of rotation of lands from forest to cropland that has been used in 
tropical countries for thousands of years has been abandoned in the push 
to feed more people. 

Lagoons are being replaced by deepwater ports; forests are being 
replaced by monocultures. In each case the result is a drastic reduction 
in structural, floral,and faunal diversity that will cause comparable 
reductions in migrant diversity. Some species will be enhanced. These 
few species will increase drastically and become pest species like the 
Starling, Common Grackle, and House Sparrow. The most likely candidates 
for enhancement in the wake of current water and land use practices in 
the neotropics are the Cattle Egret, Brown-headed Cowbird, Ring-billed 


Gull, Indigo Bunting, and Common Yellowthroat. 
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V. POPULATION CHANGES IN NEARCTIC MIGRANTS 


Decreases in breeding nearctic migrant populations in North 
America have been noted by Carson (2817), Vogt (2880), Aldrich & Robbins 
(2939), and others (see Appendix 6 under "Population Changes" and 
"Addendum"). These declines have been variously attributed to use of 
pesticides, destruction of breeding habitat, destruction of wintering 
habitat, changes in agricultural practices and a number of other factors. 
Evidence for the decline has been based on anecdotes or data gathered from 
local surveys. 

Data from Breeding Bird Surveys conducted in the U.S. and Canada show 
marked declines for some species (Prairie Warbler, Loggerhead Shrike, Sora 
Rail); but many species have shown increases despite the fact that local 
Surveys show opposite trends (3266). C.S. Robbins,who has directed the 
Breeding Bird Survey since its inception in 1966, explains these discrepancies 
as follows: 

"Actually, many different factors are acting on our long-distance 

migrants and it is not always possible to determine the relative 

importance of these factors. For example, we believe that the 

recent increase in many of our warblers in the eastern United States 

is a result of recovery from extensive use of persistent pesticides 

during the 1950's and early 1960's. Data from a much longer period 
are needed to determine relative effects of loss of breeding habitat, 
loss of winter habitat, and change in pesticide and other pollution. 

levels." (3264:33). 

Country-wide surveys suffer from some procedural biases that reduce 


their usefulness in reflecting population reductions in nearctic migrants. 


Variation in observer efficiency, natural cycles of population fluctuation, 
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correlated with multi-year environmental cycles, samp..ig methods, 

methods of data treatment or misunderstanding of breeding ground pop- 
ulation dynamics could all affect the reliability of the surveys concerning 
relative numbers of birds in a population over time. 

Is there any way to determine whetheror not there is a decline 
and, if a decline is observed, what factors caused it? If a decline 
exists within a given population, it would probably be on the order 
of some part of a percentage point per year. Spread over the entire 
population of a species, there would be increases recorded in some areas, 
decreases in others. Unless measured using standardized methods in 
circumscribed areas over several years, any decline would be very diffi- 
cult to detect. 

Usually populations are estimated based on numbers of singing 
birds counted along a set route. This method assumes that a singing 
male represents a pair. Research has shown. that this is not always 
the case. Some males of supposedly monogamous species may have more 
than one mate (2133, 2135, 2392, 2167, 2138), there is generally a 
number of unpaired birds (floaters) in the populations (2392) and 
some males sing when they are unmated (2119). Thus the possibility 
exists that decline would have little detectible effect on the number 
of singing males, at least initially. The initial effects would be that 
more first-year males would enter the breeding population and fewer 
males would be polygynous (2392). Thus broad surveys may be slow to 


assess major population trends. 
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Documentation of population trends in local surveys also suffer 
from problems. An example of this kind of study is the report by 
Temple & Temple (2956). Thirty-five species were treated for which 
abundance data for the past 40 years were available. About half of 
the birds treated were nearctic migrants. Decreases were found in some 
nearctic migrants, e.g. bitterns, marsh wrens, and Peregrine Falcons; 
but these decreases were attributed to specific local conditions - marsh 
drainage, and pesticides in the cases cited. Only one nearctic migrant, 
the Yellow-throated Vireo, showed a definite decrease that could not be 
easily explained. The authors in this case suggested that the disappearance 


of the American Elm (Ulmus americanus) was responsible. 





It is the nature of this type of study that local decreases will 
always be attributed to changes in local conditions. This applies to 
North America as a whole as well as to single, small study tracts. This 
is due to at least three reasons. First, radical changes in local con- 
ditions do cause the majority of easily detectible changes in breeding 
avifauna. Walcott (2958) and Aldrich & Coffin (2938) recorded drastic 
declines in nearctic migrants apparently associated with urbanization. 
Lum (2946) recorded declines in shorebird populations related to 
"renovation" of a site. Pesticides, forest fragmentation, strip mining, 
dumping of atomic wastes and pollutants are highly visible and do cause 
obvious problems for the avifauna. 

Second, the relationship that a migrant bears to its stopover and 


wintering areas has not been recognized. These areas have not been 








72 


seen as the fragile links in the species' life cycle that they are, 
but rather as convenient resting spots. 

Third, wintering ground habitat destruction is not local in its 
effect on a breeding bird population. Wiping out the Wood Thrushes in 
Southern Veracruz does not wipe out the Wood Thrushes in central Minne- 
sota. The effects are diluted over a large portion of the species' 
range (2569). 

Still, there have been several, long-term local studies which 
have revealed significant declines in migrants that are not easily 
attributed to local conditions. Lynch & Whitcomb (2948) summarized 
abundance data from 8 forested sites in which breeding bird censuses 
had been performed over a period of from 5 to 30 years. These sites 
varied in degree of human disturbance and size, but as stated by 
Lynch & Whitcomb (2948), "All eight comparisons reveal a decline in 
both absolute and relative abundance of long-distance migrant species." 
This decline was not matched by populations of permanent residents or 
Short distance migrants, some of which actually showed increases over 
the same period and in the same plots in which long distance migrants 
Showed sharp declines or extinctions. Whitcomb et al.(2962) and Aldrich & 
Coffin (2938) in similar comparative studies also found declines in forest- 
related migrants while resident populations remained stable. 

As noted above, the tendency is to ascribe these declines to local 


conditions. In the above cases, the predominantly held explanation is 
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that declines were caused by forest fragmentation (2962, 2963). Lynch 
& Whitcomb (2945) for instance state that, "Birds breeding in small 
isolated forest tracts in the eastern United States have experienced 

a general decline in abundance and species richness over the past few 
decades. This avifaunal deterioration appears to be an inevitable 
sequel to the insularization of forest habitat." 

The “insularization" hypothesis does not explain the marked dis- 
crepancy in decline noticed between the long-distance migrants versus 
the Temperate Zone residents. Furthermore, long term studies at forest 
plots that have not been fragmented yield the same distressing declines 
in nearctic migrants while resident populations remain stable. The 
unique study reported by Briggs & Criswell (2941) is particularly in- 
teresting in this regard. They report on a study of 3 wooded tracts 
near Washington, D.C. that have been systematically censused over a 
period of 30 years. During that period, the woodlots have remained 
unchanged. They state that, "Over the period 1947-1977, and especially 
Since 1963, we found one striking similarity among these areas. Numbers 
and species of birds that breed in the region but winter in the south 
diminished sharply, and several species disappeared altogether. At the 
Same time, the birds that are permanent residents have remained steady 
or increased in numbers." (2941). They cite migration and wintering 
ground deterioration as the probable cause of the declines. 

The evidence of the importance of the wintering ground to migrant 


Survival, taken together, is overwhelming. There are historical examples 
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in the Kirtland's Warbler, Bachman's Warbler, and Swainson's Warbler; 
current examples in the Whitethroat; documented wintering ground de- 
clines as a direct result of habitat destruction; documented behavioral 
data to indicate the intense competition for resources that takes place 
in tropical and stopover communities; and, most critical of all, docu- 


mented declines in some nearctic migrants on the breeding ground. 
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VI. OUTLOOK FOR MIGRANT BIRDS IN THE NEOTROPICS 


The major purpose for undertaking the analysis of information on 
nearctic migrants in the neotropics was to establish what problems 
these birds are faced with when they leave their nearctic breeding areas. 
We wished to know to what degree migrants are dependent on tropical stop- 
over and wintering areas and something about the nature of that dependence. 
We also wanted to find out which regions and habitats in the neotropics 
are most critical in terms of numbers of species potentially affected by 
environmental deterioration. 

We have given evidence in the preceding chapters of the critical 
relationship that exists between tropical environments and nearctic 
migrants. Data on populations of some nearctic migrants indicate that 
they are limited by wintering ground competition. It seems probable 
that most nearctic migrant species are similarly limited. Therefore, 
what happens to their winter habitat is of direct importance to their 
Survival. In this chapter, we will present information on the present 
Status of neotropical environments as they relate to migrants. We will 
also discuss the problems confronting conservationists who support 


preservation of these habitats for whatever purpose. 


Neotropical Habitats 





1. Shrub-Steppe - Mary areas that fall into this category are. subject 
to extremes of temperature and precipitation that make them unsuitable for 
development. Desert, alpine regions, tundra, etc.,remain more or less untouched 


except where affected by large scale environmental ‘disturbance e.g., acid 
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rain. However, some of the potentially richest agricultural and pasture 
lands fall into this category as well, and most of these areas have already 
been cleared and developed. Once the land is put into cultivation it is 
Subject to problems similar to those encountered in forested lands: erosion, 
loss of soil fertility, soil compaction. Furthermore, application of pesti- 
cides, herbicides and fertilizers to the soils causes buildup ot toxic 
materials in runoff water and eventual poisoning of even ground water used 
for drinking (3160, 3164, 3168, 3174, 3198). 

Conversion of prairies, Savannahs and scrubland to various kinds of 
monoculture naturally destroys the floral and faunal diversity of the 
region. 

Very little work has been done on the wintering ground natural 
history of shrub-steppe migrants. These are among the species most often 
considered as benefitting from forest alteration since their habitats would 
Supposedly be increased. Ironically, Breeding Bird Surveys show decreases 
for many of these birds - Scissor-tailed Flycatcher, Bell's Vireo, Prairie 
Warbler, Yellow-breasted Chat, Loggerhead Shrike, Grasshopper Sparrow, and 
Dickcissel (3266). 

As mentioned in the "Population Changes" section, these declines may 
be spurious. They may be the result of sampling errors or even due to 
changes of farming practices in the temperate U.S. (3267). There 
is a chance however that these changes reflect a trend toward monoculture 
in tropical prime agricultural areas, areas that used to be grasslands, 


Savannahs and shrublands. 
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The destruction of forest is visually dramatic, much more so than 
the destruction of prairies. Yet formerly forested regions are generally 
much less productive than prairies when converted to croptands (3268). 
The shrub-steppe habitats are complex, diverse and highly desirable in 
many instances for cultivation because ri nfall and soil conditions are 
better suited for supporting a monoculture. As a result there may be 
far less remaining undisturbed shrub-steppe habitat, particularly in low- 
lands, than forest habitat on a percentage basis. Declines of shrub-steppe 
migrants may be related to this problem. The relationship between nearctic 
migrants and shrub-steppe habitats needs to be investigated and the amount 
of remaining natural shrub-steppe habitat of various kinds needs to be assessed. 

2. Forest - A number of investigators and government agencies have 
examined the devastation of tropical forests on a world scale (3101, 3102, 
3100, 3015, 3046, 3147, 3137, 3118, 3103, 3042) (see Bibliography, Appendix 
6 for further references on this topic). They have arrived at the startling 
conclusion that tropical forests are disappearing at the rate of 1%-2% per 
year. Many of these data are summarized by Myers (3100). Table 9 is a 
Summary of information on the siatus of forest resources for countries 
in the neotropics based on estimates in Myers (3100). Note that forests 
in the West Indies and Middle America, the most important wintering 
areas and migration stopover points for forest-related migrants, are pro- 
jected to be reduced to isolated fragments within a decade. The moist for- 
ests are those most threatened by this process but all forest types will 


be decimated before the end of the century under present policies in the 
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* 
Table 9. The Status of Forests in the Neotropics . 





Country Total Land Area (Sq. km) Percent Presently Forested Forest Prospects at Present 
(Approximate) Rates of Destruction 

Mexico 1,193,133 33 Isolated remnants by 1990 

Gua tema la 108 ,889 49 " " Hoo 

Belize 22,965 87 " " uo oo 

E* Salvador 21,393 12 Already reduced to isolated remnants 

Honduras 112,044 63 Isolated remnants by 1990 

Nicaragua 147 ,943 43 . " “oom oO 

Costa Rica 49,132 45 " " oon 

Panama 75,474 54 " " “oom 

Cuba 114,524 14 Already reduced to isolated fragments 

Puerto Rico 8 ,896 17 " " " M" " 

Hispaniola 76,482 14 " " " " " 

Lesser Antilles 4,838 ? " " " " " 

Trinided & Tobago 5,126 46 Prospects for the future not known 

Venezuela 908 , 541 39 " Hoon " " " 
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Table 9. Continued. 





Country Total Land Area (Sq. km) Percent Presently Forested Forest Prospects at Present 
(Approximate) Rates of Destruction 
Colombia 1,138,000 32 Lowland rainforest bordering Amazonia 


& Pacific Coast rainforest will be 
reduced to isolated fragments by 1990 


Ecuador 299,976 60 Pacific Coast forests will be reduced 
to isolated fragments by 1990. Large 
tracts of forest in Amazonia will be 
cleared by 2000 


Guyana 215,000 87 Little changed by 2000 - 
Surinam 162,000 89 " ee aa 
French Guiana 97,369 89 " " Hou 

Amazonian Brazil 3,570,000 80 Eastern and southern sectors largely 


destroyed by 1990. Western sectors 
probably little changed by 2000 


Bolivia 1,074,428 28 Prospects for the future not known 








“Based on data from Myers (3100). 
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regions. This process seems inconceivable until one is familiar with 
Specific areas or regions where the deforestation has been observed in 
action. 

Destruction of tropical forest has a number of wide ranging effects 
on the environment that are already well documented: erosion (3016, 3021, 
3031, 3036, 3066, 3070, 3076, 3082, 3084, 3095, 3140, 3155, 3157, 3254), 
loss of soil fertility (3031, 3124), reservoir siltification (3060, 3061), 
possible disruption of the earth's carbon and hydrologic cycles (3254). 

The economic and social returns are questionable when weighted against 
these costs (2984, 3010, 3042, 3045). Myers (3100) summarizes a number 

of instances in which governments have found that forest development 
projects, unless carefully controlled, can result in rapid loss of the 
forest resources and desertification of the cleared land within a period 
of years with little economic benefit to the nation. Despite these facts, 
corporate economic interests and rapid population growth continue to push 
governments into forest destruction programs. 

3. Aquatic - Tropical ponds, marshes, rivers, lakes, estuaries, and 
coastal marine environments suppor: 105 species of nearctic migrants. As 
is the case for forest and shrub-steppe, these rich habitats are threatened 
by pressures due to increased human populations. These habitats are par- 
ticularly vulnerable because wastes, pesticides and other poisons resulting 
from abuse of surrounding habitats are carried by runoff into aquatic habitats 
where they concentrate causing irreparable ecological damage to dependent 


flora and fauna. 
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Aquatic habitats and the organisms which live in them are 
part of a chain of cyclic breakdown, decay and return of raw materials 
to the atmosphere that has gone on virtually unchanged for millions of 
years. These cycles are now being disrupted because of changes in the 
kinds and amounts of materials that are being washed from the land into 
aquatic environments: excessive amounts of soil, smothering and silting 
normal aquatic flora and fauna, toxic chemicals from agricultural lands, 
industrial dumps and organic nutrients from urban centers (3160, 3162, 
3164, 3171, 3172, 3175, 3179, 3181, 3190, 3192, 3194, 3195, 3196, 3209, 
3210, 3211, 3215). These habitats are further degraded by oi] spills, 
deep water port development, drainage, and other forms of gross environ- 
mental alterations (3213, 2991, 3014, 3120). 

Little work has been done to date on the effects of aquatic habitat 
degradation on nearctic migrants, but what has been done is not encour- 
aging. As noted in the following section on Pollution, most of the birds 
that have been found suffering from pollutants are those associated with 
aquatic ecosystems where poisons become concentrated as they pass through 
the food chain until they reach toxic leveis in predators like the terns, 


herons, and falcons (2879, i559, 3216, 3183, 3185). 
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Pollution 





Bibliographic material on this tonic is provided in Appendix 6 
under the heading "Pollution in the Tropical Environment." These 
citations indicate two things: first that there are serious prob- 
lems with contaminants in the neotropics, and second that many people 
who live there are aware of these problems. The well-documented 
experiences of the United States and other developed nations serve 
as stark examples of the hidden costs of pollutants to human health, 
livestock, crops and, incidentally, to wildlife. 

Despite the fact that governments and citizens of many neotropical 
countries are aware of some of the costs of pollutants, they are forced 
to continue to subject the effects of these poisons to a cost/benefit 
analysis; after all, in many tropical regions people still suffer and 
die from Arthropod borne diseases that can be controlled by pesticides, 
and a bushel of corn saved from insect pests can mean the difference 
between starvation and survival for some families. 

Given these kinds of difficult considerations, it is not surprising 
that use of persistent pesticides and production of industrial and 
human waste pollutants remain very high in developing nations of the 
neotropics. 

The extent of pollutant effects on wildlife in general and migratory 
birds in particular is virtually unknown. Very few studies have been 
done but those that have been done are not encouraging. A study of rice 


fields treated with the highly toxic and persistent pesticides endrin 
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and NaPCP in Surinam revealed that individuals of 33 species of birds 

in the vicinity were suffering from pesticide poisoning. Twenty of these 
species, mostly Ciconiiforms and Falconiforms, have nearctic migrant 
populations (2879). 

A study by Albuquerque (1659) of Peregrine Falcons in Brazil shows 
that North American races of these birds are exposed to high pesticide 
levels during the period of time spent in south coastal Brazil. However, 
no actual measurements of pesticide levels in the birds were given. 

Studies in Chile (3216) and the Humboldt Current off Peru (3185) 
further indicate that migratory waterbirds are likely to be exposed to 
high pesticide levels, at least in some areas of the neotropics. 

The studies of kestrel pesticide levels in New York by Lincer & 
Sherburne (3271) illustrate the danger to nearctic migrants of pesticides 
accumulated during migration or on the wintering ground. They found that 
kestrels laid eggs with thinned shells and high pesticide residues despite 
the fact that localprey has very low pesticide levels. They concluded 
that the pesticides were accumulated in body fat by the birds from prey 
captured on southern wintering grounds where potentia! prey items show 
high pesticide levels. 

The studies of residue in migratory birds and their eggs by Henny 
et al. (3274) indicate that pesticide contamination of migrants on their 
wintering grounds is a serious problem, particularly for predators high in 
the food chain. In a study of six sites in the northwestern U. S. (3 in 
Oregon, 2 in Washington, 1 in Nevada), they found that all ecgs analyzed 
of Black-crowned Night Herons breeding at the site were contaminated with 
DDE and that contamination had a negative effect on breedirig success. 


Examination for local contamination at colony sites yielded 
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no indication of DDT/DDE in non-migratory predators (Largemouth Bass) for 
four of the six sites including the site (Ruby Lake, Nevada) where bird 
contamination was found to be highest. They concluded that the birds must 
be accunulating DDT/DDE residue during migration or on their wintering 
grounds in Middle America, where use of DDT and similar compounds in control 
of insect pests is still common. 

In a different study Henny et al. (3275) analyzed blood of migrating 
Peregrine Falcons during fall and spring migration. They found that 
pesticide levels in the blood of first year birds were extremely low during 
the first migration southward to wintering areas in Central and South America. 
In contrast, second-year birds captured during northward migration in spring 
had significantly higher levels of pesticide contaminants in their blood. 

Determination of the magnitude of the pollutant problem for migrants 
Should be a high research priority, not only because of its relevance for 
Survival of migrant populations but because birds act as bioindicators of 
the seriousness of environmental pollution of an area in general. 

Some research is currently being funded for projects related to this 
migrant contamination problem by the U.S. Fish & Wildlife Service, the 
Canadian Fish & Wildlife Service, and the World Wildlife Fund. More work 


along these lines is certainly needed. 
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Direct Exploitation 





Economic and cultural factors dictate the seriousness of direct forms 
of migratory bird exploitation. Where a tradition for hunting or a market 
for the products existg there is a grave danger that the resource will be 
quickly exahusted. This problem occurred during the late 1800's and early 
1900's in the eastern United States when plume hunting caused the extermina- 
tion of many migratory game bird populations (53, 48). Fortunately, neither 
the market nor the traditions of the countries of the neotropical region 
have placed significant hunting pressures On migrants to date. As 
Saunders (2868) reports for Mexico "...because of the much lower wage 
and very small average income, sport shooting can be afforded by few. 

For those natives who hunt game to supply needed food, ammunition is too 
expensive to be used on ducks where there are deer, wild pigs, and turkeys 
to be killed with the same ammunition." 

Exploitation of migratory birds is not presently a serious problem 
in the neotropics. Birds are removed from wild populations for food, 
sport, medical research, falconry, pets, zoos, and museum collections, 
yet in most cases, this has had little effect Gn populations. Direct 
exploitation of migratory birds and other segments of the flora and 
fauna is controlled by a number of local game laws and international 
agreements (see Appendix 6, "Laws and Conventions" Section). Illicit 
trade for some species like the Peregrine Falcon is an international 


conservation problem but most migrants do not fall into this category. 


a i 
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Human Population Growth 





Of all the possible negative influences on populations of 
nearactic migrants in the neotropics, the most serious is that of human 
population growth. This single factor is the ultimate cause underlying 
the complex myriad of proximate factors that threaten avian migrants. 
Forest destruction, pesticides, wetland drainage, hunting pressure, 
industrial wastes - all of these problems are by-products of the over- 
whelming population growth that has occurred and is presently occurring 
in the neotropics. People must have food, clothing, places to live 
and a decent standard of living. With current population densities and rates 
of natural increase (Table 10), the costs to the environment for these 


Simple needs will be devastating. 


Migrant Vulnerability to Environmental Changes in the Neotropics 





When rates of population growth, habitat destruction and pollution 
are considered in light of where the highest concentrations of wintering 
and transient migrants occur, it is clear that the West Indies, Central 


America, and Mexico are the most critical regions for migrant conservation 
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Table 10. Population Data for Countries of the Western Hemisphere 
Having Populations Greater than 150,000 or Belonging to 
United Nations.* 





Population Population 

Estimate Annual Rate Projected Persons per 
Country Mid-1981 of Natural By Year 2000 Sq. Kilometer 

(millions) Increase (%) (millions) of Arable Land 
United States 229.8 0.7 258.9 53 
Canada 24.1 0.8 26.9 35 
Belize 0.2 2.8 0.2 133 
Costa Rica 2.3 2.8 3.§ 113 
El Salvador 4.9 3.2 8.7 383 
Guatemala 7.5 3.1 12.8 282 
Honduras 3.9 3.5 7.1 104 
Mexico 69.3 2.5 101.8 71 
Nicaragua 2.5 3.4 4.6 52 
Panama 1.9 2.2 2.] 109 
Bahamas 0.3 1.7 0.4 1,488 
Barbados 0.3 0.9 0.3 692 
Cuba 9.8 0.9 12.3 185 
Dominica 0.1 1.6 0.1 416 
Dominican Republic 5.6 2.8 8.5 205 
Grenada 0.1 1.8 0.1 700 
Guadeloupe 0.3 1.1 0.4 435 
Haiti 6.0 2.6 9.9 425 
Jamaica 2.2 2.1 2.8 463 
Martinique 0.3 0.9 0.3 592 
Netherlands Antilles 0.3 2.2 0.4 3, 162 
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Table 10. Continued. 





Population Population 

Estimate Annual Rate Projected Persons per 

Mid-1981 of Natural By Year 2000 Sq. Kilometer 
Country (millions) Increase (%) (millions) of Arable Land 
Puerto kico 3.2 1.6 4.1 652 
St. Lucia 0.1 2.4 0.1 610 
St. Vincent & 
Grenadines 0.1 2.8 0.1 626 
Trinidad & Tobago 1.2 2.0 1.4 702 
Argentina 28.2 1.6 33.8 16 
Bolivia $.§ 2.5 8.9 18 
Brazil 121.4 2.4 198.5 58 
Chile 11.2 1.5 14.7 63 
Colombia 27.8 2.1 42.8 120 
Ecuador 8.2 3.1 14.5 159 
Guyana 0.8 2.1 1.2 61 
Paraguay 3.3 2.6 5.5 20 
Peru 18.1 2.7 29.3 59 
Surinam 0.4 2.3 0.8 753 
Uruguay 2.9 1.0 3.5 19 
Venezuela 15.5 3.0 25.9 70 





*Based on data compiled by C. Haub of the Population Reference Bureau, Inc. 


(3272). 
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efforts at present. Species with small populations that concentrate in 
these regions during migration or winter are especially vulnerable to severe 
declines. Table 11 lists those species whose vulnerability appears to be 
highest based on the size of their populations, location of wintering and 
transient stopover points, and needs relative to current patterns of habi- 
tat destruction. 

Research is desperately needed on these and comparable species to 
document wintering ground and stopover point carrying capacity in pri- 


mary and disturbed habitats, evidence of breeding population declines, 


and basic non-breeding ecological data. 


Conservation and Attitudes Toward Wildlife 





Until very recently most people in the neotropics were pitted against 
their environment in a desperate struggle to survive. Many people in these 
countries are still in this position. As noted by Tosi (2877:340) "In 
all of the countries [of Latin America], without exception, large portions 
of the population live as they lived 100 years ago or more; rural people, 
agrarian and pre-industrial, ignorant and poor, dependent on the primitive 
technology and economy of the barter system at a subsistence or semisub- 
sistence level." [translated from Spanish]. 

Under these circumstances, forests stand in the way of farmers trying 
to produce enough food to live and rivers are just conduits for travel, 
water supply and wastes. Standards of living and education must change 


for these attitudes to change. Development of a strong conservation ethic 
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Table 11. Migrant Species Most Likely to Decline in the Near Future. 








Most Vulnerable Factors Causing 
Species Period! Status¢ _ Vulnerability” 
Little Blue Heron B + r. &, & €&. 8 
Reddish Egret nw 3 P, R, H, C, D 
Glossy Ibis W 3 Pr, 8, &, C.D 
Peregrine Falcon W 4 » ¢ 
Whooping Crane M ] Po oe O 
Sandhill Crane M 4 R, H, C 
King Rail W 3 7? | . 
Piping Plover W “ R, H, C 
Goiden Plover M 3 S 
Eskimo Curlew M 1 P 
Red Knot M 3 rm § 
Stilt Sandpiper M 3 P, S 
Buff-breasted Sandpiper W 2 Pe Se Re OD 
Northern Phalarope M 3 S 
Common Tern B 3 H, D 
Roseate Tern B, W 2 P, 0D, R, H 
Sooty Tern B 2 P, D, R, H 
Guli-billed Tern B 2 D,P 
Least Tern B 2 D, H 
White-crowned Pigeon B 3 R, D 
Black-billed Cuckoo VI 3 H 
Chuck-will's widow W 3 H 


Yellow-bellied Flycatcher Wl 3 H 





Table 11. Continued. 


9] 





Mos t Vulnerable 2 Factors Causigg 
Species Period Status Vulnerability 
Acadian Flycatcher W 3 H 
Wood Thrush " 3 H 
Gray-cheeked Thrush WW 3 H 
Veery v! 3 H 
Black-capped Vireo W 3 PL R 
Yellow-throated Vireo W 3 H 
Philadelphia Vireo n 3 P, R, H 
Prothonotary Warbler Ww 3 H 
Swainson's Warbler Wl 3 H, R 
Worm-eating Warbler w 3 H 
Golden-winged Warbler w 3 H 
Blue-winged Warbler W 3 H, R 
Bachman's Warbler w l P, R, H 
Colima Warbler W 3 P, R 
Lucy's Warbler W 3 P, R 
Cape May Warbler a 3 R, H 
Black-throated Blue Warbler n 3 R, H 
Townsend's Warbler nw 3 H 
Black-throated Green Warbler W 3 H 
Golden-cheeked Warbler W l P, R, H 
Cerulean Warbler " 3 H 
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Table 11. Continued. 











Species a Status? vainorabiti tyes 
Chestnut-sided Warbler W 3 H, R 
Bay-breasted Warbler W 3 R, H 

Kirtland’s Warbler W l P, Ri a 
Ovenbird W 3 H 

Louisiana Waterthrush W 3 H 

Kentucky Warbler W 3 H 

Connecticut Warbler W 3 PL H 

Hooded Warbler W 3 H 

] 


B = Breeding; M = Migration; W = Winter. 


21 = Already reduced to near extinction; 2 = Likely to show serious declines 
within the next decade; 3 = Likely to show declines in the next decade; 
4 = Vulnerable but may or may not decline. 


3 = Exposure to high levels of contaminants; D = Direct disturbance by 


humans, e.g. hunting, disruption of breeding colonies, etc.; H = Preferred 
habitat decreasing; P = Small population size; R = Restricted range; 
S = Vulnerable stopover points where large segments of population concentrate. 
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requires political and economic stability of a sort that does not exist in 
most developing nations in the neotropics. 

Tosi (2877:340) discusses the terrible problems faced by peasants 
trying to make a living in Colombia. The good lands are already taken, 

SO many people go to the cities where they live in abject poverty. Others 
move to the mountains where their efforts to clear land and raise crops 

end in disaster for themselves and for the land whose soils and hydrologic 
cycles are destroyed once the covering forests are destroyed. Many of 
these people then leave the mountains "...to demoralize the more productive 
rural areas with a cruel and insensate brigandage. And this social and 
economic instability is increasing in rural areas throughout all of Latin 
America". [translated from Spanish] 

Nevertheless, efforts have been made in nearly all countries of the 
Western Hemisphere to preserve some lands as parks or reserves (2824) 
(Tables 12 and 13). Costa Rica has set aside roughly 9 % of its territory. 
Panama has almost 1 million has. of parks and preserves, over 1/10 of its 
total area. Bibliographic information on these efforts is summarized in 
Appendix 6 under "Conservation. " 

Colombia's conservation efforts are more typical of those of the 
larger developing countries. Colombia passed its first wildlife protection 
laws in 1919, passed hunting laws in 1941, and created its first biological 
reserve in 1948 (2827). Today it has roughly 1.5 million has. protected 
as national parks or reserves, about 1 % of its total area. Hunsaker (2827: 


443) states that the preserves came about thanks to the efforts of a "very 
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Table 12. Categories of protected areas in the Neotropics. 
Classification of Protected Areas! 
I II II] IV v IX X 
Country Scientific National Natural Managed Protected Biosphere World Percent of 
Reserve Park Monument Nature Landscape Reserve Heritage Totai Area 
Reserve Site Protected 
Antigua & Barbuda 2,000 500 5.7 
Argentina 38,003 2,544,651 981 ,000 1.3 
Bahamas 119,917 1,813 10.8 
Barbados 250 0.6 
Belize None reported 
Bolivia 11,000 1,818,968 2,520,815 100,000 , 4.] S 
(137,800) 
Brazil 2,305 ,838 8,351,383 563 1.3 
British Virgin Islands 12 107 323 461 25 6.1 
Chile 2,594,038 1,230 370,720 (1,571,766) 4.0 
Colombia 127,700 3,811,058 3.4 
Costa Rica 22,276 433,322 7,000 9.2 
Cuba 24,305 0.2 
Dominica 6,840 9.2 
Dominican Republic 219,800 4.5 








Table 12. Continued. 
Classification of Protected Areas! 
I II II] IV V IX X 
Country Scientific National Natural Managed Protected Biosphere World Percent of 
Reserve Park Monument Nature Landscape Reserve Heritage Total Area 
Reserve Site Protected 
Ecuador 642,000 1,731,200 (691,200) 8.8 
El Salvador 1,990 1,000 0.1 
French Guiana None Reported 
Guatemala 900 95,830 2,000 (57,600) 0.9 
Guyana 11,655 0.05 tn 
Haiti 250 0.009 " 
Honduras 22,571 10 350,000 3.4 
Jamaica 337 0.02 
Martinique 400 0.4 
Mexico 52,000 169,578 459,200 0.4 
(7,000) 

Netherlands Antilles 13,400 55 13.3 
Nicaragua 17,300 0.1 
Panama 855,502 5,314 (597,000) 11.6 


WS 








Table 12. Continued. 
Classification of Protected Areas! 
I II Ill LV v| IX X 
Country Scientific National Natural Managed Protected Biosphere World Percent of 
Reserve Park Monument Nature Landscape Reserve Heritage Total Area 
Reserve Site Protected 
Paraguay 1,235,538 3.1 
Peru 1,476,680 1,984,606 43,907 777,506 2,800 542 ,633 3.8 
(1,421,473) 
Puerto Rico 668 0.07 
Surinam 530,000 52,000 3.6 
Trinidad & Tobago 24,039 4.7 
wo 
U. S. Virgin Islands 7,073 356 21 22.0 ” 
Uruguay 200 ,009 19,445 1.3 
Venezuela 20,236 7,310,329 56,325 8.2 








Igased on IUCN report on conserving the natural heritage of Latin America and the Caribbean (3277). 


Except for "Percent of Total Area Protected," numbers represent area in hectares. 


2 Numbers in parentheses represent hectares of protected area under more than one classification. 
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Table 13. Protected habitats of the Neotropics. 





] 





Country Humid Forest Desert Scrub Savannah & Alpine (ha) Wetlands (ha) Total (ha) 
(ha) & Grassland (ha) 
Scrub Forest (ha) 

Antigua/ Barbuda 2,500 2,500 
Argentina 131,500 235,551 8,500 3,188,100 3,792,262 
Bahamas 121,730 121,720 
Barbados 250 250 
Belize None reported 
Bolivia 3,316,015 541,200 593,568 4,450,783 
Brazil 8,873,855 236 ,663 1,511,017 36,249 10,657,784 S 
British Virgin 479 479 928 

Islands 
Chile 1,924,898 236,742 804 ,348 2,965,988 
Colombia 2,203,050 492,700 686 ,000 557,008 3,638,758 
Costa Rica 459,398 3,200 462,598 
Cuba 24,305 24,305 
Dominica 6,840 6,840 
Dominican 219,800 219,800 

Republic 
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Table 13. Continued. 





Country Humid Desert Scrub Savannah & Alpine (ha) Wetlands (ha) Total 
Forest (ha) & Grassland 
Scrub Forest (ha) 
Ecuador 1,558,000 781,200 34,000 2,373,200 
El Salvador 2,990 2,990 
Guatemala 82,830 15,900 98,730 
Guyana 11,655 11,655 
Haita 250 250 
Honduras 350,000 22,581 372,581 
Jamaica 337 337 & 
Martinique 400 400 
Mexico 487 ,909 192,869 680,778 
Netherlands 7,400 6,055 13,455 
Antilles 

Nicaragua 17,300 17,300 
Panama 860,816 860,816 
Paraguay 11,000 1,219,000 5,538 1,235,538 
Peru 3,385,792 384 ,956 839,790 217,594 4,828,132 
Puerto Rico 668 668 


aq? 











Table 13. Continued. 








Country Humid Forest Desert Scrub Savannah & Alpine (ha) Wetlands (ha) Total 
(ha) & Grassland 
Scrub Forest (ha) 

Surinam 482,000 100,000 582 ,000 
Trinidad & 24,038 24,039 

Tobago 
U. S. Virgin 3,644 92 3,714 7,450 

Islands 
Uruguay 219,445 219,445 
Venezuela 2,220,000 1,458,890 3,569,000 139,000 7,386,890 2 
Total 26,651,714 5,958,393 6,099 ,500 6,155,814 267 ,148 








l 


Based on IUCN report on conserving the natural heritage of Latin America and the Caribbean (3277). 
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active group of conservationists." He also notes that "As in all developing 
countries with rapidly expanding economies and populations, the greatest 
problems for conservation are the destruction of habitat by settlers and 
commercial (or personal) use of endangered species for economic gain or 
food." 

Karr (2830:131) makes a similar point in discussing conservation 
problems in the Panama Canal Zone. He states "The major reasons for these 
losses [of species] are habitat destruction, hunting, pet trade, and 
continuing fragmentation of habitat." 

Economic and social stability are necessary prerequisites to long-term, 
far-sighted policies of resource use. In most Western Hemisphere nations, 
the atmosphere for such planning dues not exist and the process of deserti- 
fication continues unabated (3045, 3254, 3049, 3111, 2971, 2970). 

In this treatise, we have examined a small, some would say an in- 
Significant part of the erviro-nent - the migratory birds that breed 
in North America and winter in the tropics. Of what significance can 
birds be when war and famine threaten large segments of the world's human 
population? 

Birds, especially migrants, reflect the health of the environment, 
the interconnection between environmental deterioration in one area and 
its direct effects on another area thousands of kilometers away. There 
are other examples of the possible consequences of grand scale environmental 
manipulation - acid rain, the "green-house" effect, disruption of the car- 


bon cycle. cach of these has a number of frightening but as yet unproven 
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set of possible consequences. But we know the birds. We know something 
about their ecology and what happens to them when their wintering habitats 
are destroyed. Natural balances are being tipped in the oldest terrestial 
arid aquatic ecosystems on earth. Migrants reflect a link between these and 
other systems, an illustration of how tipping of the scales in the tropics 
can cause the disruption of Temperate Zone ecosystems. Birds are a small 
part of the system - but they are a part which we know something about. 

We know that if tropical environments are destroyed then the birds associated 
with them, migrants as well as residents, will be destroyed. Their fate 
Should serve as a clear and unequivocal warning that national boundaries 


are not recognized by the forces of disruption of natural systems. 
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VII. RECOMMENDATIONS 


Preservation of our migrant avifauna will require action in three 
major areas: (1) National and International Policy,(2) Research, and 
(3) Management. The listings under each major topic are given in order 
of priority. 

Policy 

1. U.S. Government Efforts - Most of the threat to our nearctic 
migrant avifauna comes from the policies of other countries. However, 
the United States includes within its territorial boundaries several 
tropical, subtropical and temperate regions that serve as key stopover 
and/or wintering areas for nearctic migrants, e.g. Puerto Rico, the 
U.S. Virgin Islands, Florida, the Gulf Coastal Plain of Texas, Louisiana, 
Mississippi, and Alabama, the Mississippi Flyway, and the California coast 
to mention only a few of the most important and well known. 

Before we can ask other countries to cooperate with us in preserving 
a common resource we must be able to demonstrate that we are already doing 
our best to enhance and preserve these avian resources. 

Thus, our national environmental policy should reflect our awareness 
and concern for the problem of avian population decline, setting an example 
for other nations to follow. This policy should include political efforts 
to help migrants, funds for cooperative research between the U.S. and other 
Western Hemisphere nations, and management directives for Fish & Wildlife 


personnel. 
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2. Environmental Impact Statement Emphasis - Environmental impact 
Statements are currently a prerequisite for many development projects. 
These statements should include seasonal assessments so that a proper 
evaluation can be made of the effects of proposed development on transients 
and winter residents as well as on breeding residents. 

3. Corporate Environmental Responsibility - Corporations should be 
required to follow certain explicit environmental guidelines, just as 
some are now required by their stockholders to follow certain racial 
policies. 

U. S. corporations play an important role in providing the necessary 
capital and expertise for economic development in many countries of the 
neotropics. Economic, social and environmental exploitation can 
have devastating, long-term effects on the developing nation and on 
its relations with the United States. Environmental exploitation, 
aS pointed out in this report, can also have long-term effects on 
U. S. avifauna. 

4. Dissemination of Research Results - A great deal of research 
has already been done on the various effects of different kinds of 
manipulation in different environments in the tropics. Literally billions of 
investment dollars have been wasted on exploitation policies which had 
long-term negative results that were predictable based on knowledge that 
was available at the time of investment. These research data could and 
should be made available along with sound advice in intelligible form to 


U. S. and foreign investors in developing countries in the neotropics. Wise 
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use of resources will benefit both the investor and the sovereign nation 
in the long run. These data could be made available through U.S. Govern- 
ment agencies or the 0.A.S. 

5. Conservation Organization Efforts - International conservation 
Organizations should be made aware of the magnitude and the insidious 
nature of the potential and actual decline in nearctic migrant and resident 
avifauna due to habitat destruction in the neotropics. These organi- 
zations could cooperate with governments in helping to inculcate a conser- 
vation ethic within a country, publicize alternative policies of habitat 
management, and assist local conservation organizations in selecting, 
obtaining and maintaining critical habitat. 

6. International Agreements - The United States Government should 
seek further multilateral commitments to the protection of migratory 
birds as an internationally shared resource with all other Western Hemisphere 
nations. Such agreements should emphasize the need for habitat management 
policies that minimize effects on avian resources and provide incentives 
for protecting critical habitats. 

7. Habitat Assessment Program - A program should be established to 
assess the amounts of various habitats in the neotropics. The information 
accumulated in this program should be disseminated to Western Hemisphere 
national governments and to international conservation organizations. 

8. Wildlife Personnel Training Program - A program should be established 
to train wildlife personnel from the U.S. and other interested nations in the 


management of migratory bird resources. 
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Research 





1. Cooperative Nature of Research - The highest priority for research 


on nearctic migrants is to emphasize the need for joint projects involving 





scientists from the U.S., Canada, and the various nations of the neotropics. 

It is essential that the international nature of the problem of avian 

resource decline be recognized from within the various countries affected. 

As was emphasized in the body of the report, decline in nearctic migrants 

is only a symptom of the devastating alteration of environments taking place 
throughout the neotropics. The resident component of the avifauna is dis- 
appearing as well as all of the other flora and fauna of the affected habitats. 

2. Effects of Habitat Alteration - Determine the effects of habitat 
alteration at stopover points and wintering areas. 

3. Migrant Carrying Capacity by Habitat - Assess amounts and locations 
of major habitat types in the neotropics, and the carrying capacities of 
these habitats with regard to migratory bird species. 

4. Migrant Ecology and Distribution - Initiate work on the winter 
ecology (behavior, home range, resource needs) and distribution of species 
most vulnerable to disturbance (Table 10). 

5. Pollutant Problems - Determine the severity and extent of pollution 
in the neotropics and its effects on migratory birds. 

6. Transient Ecology - Accumulate baseline data on the ecology of 
transients at stopover points. 

7. Winter Resident Ecology - Accumulate baseline data on the ecology 


of winter residents in different habitats in the neotropics. 
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8. Migrant Population Levels - Continue the cooperative U. S.-Canada 
sreeding Bird Surveys along with long-term studies in undisturbed temperate region 
habitats to monitor the changes in populations of nearctic migrants. 

9. Conservation Laws and Enforcement - Develop information on 
the conservation statutes and enforcement climate in the various countries 
in the Western Hemisphere. 

10. Land Use Alternatives - Continue funding of studies to determine 
methods of land use that are compatible with the environment. Plans for 
the dissemination of the results of such projects in understandable form to 
land users and investors should be included as part of the initial research 
proposal. 

11. Non-passerine Research - Efforts should be made to initiate 
non-breeding season studies On nOn-passerines. These groups have been largely 
neglected in previous ecological research in the neotropics. 


Management 





1. Personnel Training - Management efforts at enhancing populations 
of both game and non-game species should be more evenly divided between 
breeding and non-breeding seasons, rather than concentrated on the former 
as is done at present. Persons involved at the primary levels of manage- 
ment of National Parks, Seashores, Monuments, Wildlife Refuges, Forests, 
and other federal lands should be made aware of this need. 

2. Seasonal Population Inventories - Population inventories of 


migratory birds using federal lands should be conducted seasonally to 





determine land use by these species. These inventories should form the 


basis for determination of Critical Habitat designation. 
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3. Preservation of Critical Habitat - Until more specific information 
is available, management for these species should consist largely of obtaining 
and preserving habitats. Efforts should be made to identify, obtain and 
protect as management areas critical stopover and wintering sites particularly 
for those species whose populations tend to concentrate at a few such sites. 

4. Management of Federal Lands in the Neotropics - Special attention 
Should be directed toward managing federal lands in the Virgin Islands and 
Puerto Rico for preserving habitat for nearctic migrants. 

5. Conservation-Education Programs - There is a need to make tax-paying 
citizens aware of the nature and breadth of the problems facing migratory birds. 
This development of public awareness could be done through literature and 
programs presented by Public Relations personnel at National Parks, Seashores, 
Wildlife Refuges, Monuments, Forests and other areas where management person-el 
come in contact with the public. 

6. Re-introduction of Exterminated Populations - Efforts should be made 
to re-establish as transient or winter resident populations along the U.S. 
Atlantic Coast some of the more than 50 species that were common in this 
region prior to settlement but have been all but eradicated there since. 

7. Banding and Marking Programs - Assist other nations of the 
Western Hemisphere in the development of international banding and marking 


programs to assess inter and intra-tropical movements of migrants. 
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APPENDIX 1. 


List of Species Considered as "Nearctic Migrants" 


The list contains 332 species of birds all or part of whose 
populations breed north of the Tropic of Cancer and winter south 
of that line. The list is presented in taxonomic order following 
the Checklist of the American Ornithologists’ Union. The English 
names follow the same authority. 

The main guide used in formulating the Spanish names was 
Birkenstein & Tomlinson's “Native Names of Mexican Birds" (3273). 
We followed the recommendations contained in this excellent and 
exhaustive summary except where names were based on Indian dialects 
or local usage apparently unfamiliar to workers in other parts of 
Latin America. 

If a species has resident breeding populations somewhere in the 
tropics, its scientific name is followed by two asterisks (**). If 
no menbers of the species are known to be tropical residents, but 
one or more congeners breed in the tropics, the species is marked 
with a single asterisk (*). If there is some question as to whether 
a conspecific or congeneric poputation breeds in the tropics, the 
scientific name is followed by either two question marks (??) or one (7?) 
respectively. 

The close relationships that exist between nearctic and neotropical 


avifaunas are reflected by the taxonomic debates concerning whether 
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Or not members of populations should be considered as members of the 

same species, even if one population breeds in the tropics and the 

other breeds in the temperate zone. In most cases, where one or more 

taxonomic authorities recommend that such separate populations be 

considered conspecific, we have followed their recommendation. As 

Lack (3253) stated, "Where there is doubt concerning closely related 

allopatric forms, it is in general better to classify them as subspecies, 

not species ... . this has the advantage of indicating their affinity." 
The scientific names of the species affected by this procedure are 

followed by a number (1,2, etc.). By referring to this number at the 

end of the Appendix, one can find the authorities followed in making 

the taxonomic decision as well as the semispecies that have been lumped 

together as populations of the same species within a particular group. 

The purpose of this treatment is not to make a taxonomic statement. 

Rather, we are trying to emphasize the ecological and evolutionary 

affinities of two supposedly separate groups, nearctic migrants and 


tropical residents. 
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Scientific Name English Name Spanish Name 
PODICIPEDIDAE 
Podiceps nigricollis Eared Grebe Zambullidor orejudo 


Aechmophorus occidentalis ** 


Podilymbus podiceps 


PELECANIDAE 
Pelecanus erythrorhynchos* 
P. occidentalis ** 


PHALACROCORACIDAE 
Phalacrocorax auritus** 
P. olivaceus “* 


ANHINGIDAE 
Anhinga anhinga** 


ARDEIDAE 

Ardea herodias ** 
Butorides striatus ' 
Florida caerulea ** 
Bubulcus ibis ** 
Dichromanassa rufescens ** 
Casmerodius albus ** 
Egretta thula ** 
Hydranassa tricolor ** 
Nycticorax nycticorax ** 
Nyctanassa violacea ** 
Ixobrychus exilis ** 
Botaurus lentiginosus* 


CICONIIDAE 
Mvcteria americana” 


Western Grebe 
Pied-billed Grebe 


White Pelican 
Brown Pelican 


Double-crested Cormorant 
Olivaceous Cormorant 


Anhinga 


Great Blue Heron 

Green Heron 

Little Blue Heron 

Cattle Egret 

Reddish Egret 

Great Egret 

Snowy Egret 

Louisiana Heron 
Black-crowned Night Heron 
Yel low-crowned Night Heron 
Least Bittern 

American Bittern 


Wood Stork 


Zambullidor grande 


Zambullidor picopinto 


Pelicano blanco 
Pel icano moreno 


Cuervo marino 
Corve jon 


Aninga 


Garza azul 
Garcita verde 
Garcita azul 
Garza de ganado 
Garza melenuda 
Garzon blanco 
Garza nivea 
Garza flaca 
Pedrete gris 
Pedrete enmascarado 
Garcilla 
Pedrete rayado 


Ciguena 


BEST DOCUMENT AVAILABLE 
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Scientific Name English Name Spanish Name 
THRESKIORNITHIDAE 
Plegadis falcinellus** Glossy Ibis Ibis negro 


P. chihi ** 
Eudocimus albus ** 
Ajaia ajaja ** 


ANATIDAE 

Anser albifrons 

Chen caerulescens 
Dendrocygna autumnal is ** 
D. bicolor ** 

Anas platyrhynchos ** 
strepera * 

acuta * 

crecca * 

discors " 
cyanoptera ~~ 
americana * 
clypeata™ 

Aix sponsa** 

Aythya americana - 
A. collaris” 

A. valisineria™ 

A. affinis * 

Oxyura jamaicensis ’ 
Lophodytes cucul latus 
Mergus serrator 


2 


> >r > > DS YS Y 


* 3 


CATHARTIDAE 
Cathartes aura ** 
Coragyps atratus ** 


White-faced Ibis 
White Ibis 
Roseate Spoonbil] 


White-fronted Goose 
Blue Goose 
Black-bellied Whistl ing-Duck 
Fulvous Whistling-Duck 
Mallard 

Gadwal 1 

Pintail 

Common Teal 
Blue-winged Teal 
Cinnamon Teal 

American Wigeon 
Northern Shoveler 
Wood Duck 

Redhead 

Ring-necked Duck 
Canvasback 

Lesser Scaup 

Ruddy Duck 

Hooded Merganser 


Red-breasted Merganser 


Turkey Vulture 
Black Vulture 


Ibis cara blanca 
Ibis blanco 


Espatula 


Oca salvaje 
Ansar real 
Pichichi 

Pato de arbol 
Pato de collar 
Pato pinto 


Pato golondrino 
Cerceta aliverde 
Cerceta aliazul 
Cerceta cafe 

Pato panadero 
Pato cucharon 
Pato de charreteras 
Pato cabeza roja 
Pato chaparro 
Pato borrado 

Pato bola 

Pato chorizo 
Mergo de caperuso 


Mergo copetun 


Aura cabeciroja 
Gallinazo 
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ACCIPITRIDAE 
Elanoides forficatus ** 


Ictinia mississippiensis ** 4 


xx 5 


Accipiter striatus 
A. cooperii ** 
Buteo jamaicensis 
8. platypterus ** 
B. swainsoni ~ 

B. regalis ~ 


Buteogallus anthracinus~~ 


: ** 6 
Circus cyaneus 


PANDIONIDAE 
Pandion haliaetus ** 


FALCONIDAE 

Falco mexicanus ~ 
ee 

F. peregrinus 

- columbarius~ 

F. Sparverius ~~ 


GRUIDAE 
Grus americana* 
G. canadensis ** 


RALLIDAE 

Rallus elegans** 

R. limicola’* 
Porzana carolina ** 


Laterallus jamaicensis ** 


Porphyrula martinica ** 


BEST DOCUMENT AVAILA3LE 


Swallow-tailed Kite 


Mississippi Kite 


Sharp-shinned Hawk 


Cooper's Hawk 
Red-tailed Hawk 


Broad-winged Hawk 


Swainson's Hawk 
Ferruginous Hawk 
Black Hawk 


Marsh Hawk 


Osprey 


Prairie Falcon 
Peregrine Falcon 
Merlin 

American Kestrel 


Whooping Crane 
Sandhill ‘Crane 


King Rail 
Virginia Rail 
Sora 

Black Rail 
Purple Gallinule 





Milano golondrino 
Milano plomizo 

Gavilan pa jarero 
Gavilan palomero 
Aguililla ratonera 
Gavilan aludo 

Gavilan chapul inero 
Aguililla patas asperas 
Aguililla cangrejera 


Gavilan ratonero 


Aguila pescadora 


Halcon cafe 
Halcon peregrino 
Halcon pa lomero 
Cernicalo chitero 


Grulla blanca 
Grulla cenicienta 


Rascon real 

Rascon de agua 
Gallineta de cienaga 
Gallineta negra 
Gallareta morada 
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Gallinula chloropus** Common Gall inule Polla de agua 
Fulica americana” American Coot Gallina del lodo 


HAEMATOPODIDAE 
Haematopus pall iatus” 


CHARADRIIDAE 

Charadrius semipalmatus ° 
C. melodus * 

C. alexandrinus ~~ 
C. wilsonia . 

C. vociferus ** 
C. montana * 
Pluvialis dominica 


P. squatarola 


SCOLOPACIDAE 

Arenaria interpres 
Capella gallinago ** ’ 
Numenius americanus 
N. phaeopus 

N. borealis 

Bartramia longicauda 
Actitis macularia 
Tringa solitaria 

T. melanoleuca 

T. flavipes 
Heteroscelus incanus 
Catoptrophorus semipalmatus 
Aphriza virgata 
Calidris canutus 

C. melanotos 


American Oystercatcher 


Semipalmated Plover 
Pining Plover 

Snowy Plover 
Wilson's Plover 
Killdeer 


Mountain Plover 
American Golden Plover 
Black-bellied Plover 


Ruddy Turns tone 
Common Snipe 
Long-billed Curlew 
Whimbrel 

Eskimo Curlew 
Upland Sandpiper 
Spotted Sandpiper 
Solitary Sandpiper 
Greater Yellowlegs 
Lesser Yellowlegs 
Wandering Tattler 


** Willet 


Surfbird 
Red Knot 
Pectoral Sandpiper 


Ostrero 


Avefria frailecilla 
Avefria chifladora 
Avefria nevada 
Avefria piquigruesa 
Kildio 

Avefria montanes 
Avefria dorada 
Avefria porra 


Chor1i to comun 
Agachadiza 

Zarapito picolarao 
Chorio real 

Zarapito norteno 
Ganga 

Alzacolita 

Chorlito solitario 
Chorlo patiamarillo 
Chorlito patiamarillo 
Agachadiza vagabunda 
Zarapito semipalmeado 
Chorlito de marejada 


Chorlito canuto 
Chorlito manchado 
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C. fuscicollis 
C. bairdii 
C. minutilla 
C. pusilla 
C. mauri 
C. alba 
Limnodromus griseus 

L. scolopaceus 
Micropalama himantopus 
Tryngites subruficollis 
Limosa fedoa 

L. haemastica 


RECURVIROSTRIDAE 


Recurvirostra americana ** 


Himantopus mexicanus ** 


PHALAROPODIDAE 
Phalaropus fulicarius 
Steganopus tricolor 
Lobipes lobatus 


LARIDAE 

Larus glaucescens * 
L. occidentalis * 
L. argentatus * 
L. californicus * 
L. delawarensis* 
L. atricilla™ 
L. pipixcan . 

L. philadelphia ™ 
Xema sabini 


BEST DOCUMENT AVA'LABLE 








White-rumped Sandpiper 
Baird's Sandpiper 
Least Sandpiper 
Semipalmated Sandpiper 
Western Sandpiper 
Sander | ing 
Short-billed Dowitcher 
Long-billed Dowitcher 
Stilt Sandpiper 
Buff-breasted Sandpiper 
Marbled Godwit 
Hudsonian Godwit 


American Avocet 
Black-necked Stilt 


Red Phalarope 
Wilson's Phalarope 
Northern Phalarope 


Glaucous-winged Gul] 


Western Gull 
Herring Gull 
California Gull 
Ring-billed Gull 
Laughing Guli 
Franklin's Gull 
Bonaparte's uull 
Sabine's Gul] 


Chor] ito 
Chor1ito 
Chorlito 
Chor1ito 
Chor1lito 
Chorlito 
Agachona 
Agachona 
Chor1i to 
Chorlito 
Aqachona 
Agachona 


Avoceta 


Candelero 


Spanish Name 





rabadilla blanca 
de Baird 
minimo 
semi pa lmeado 
occidental 
blanco 

gris 
piquilargo 
desconocido 
canelo 

rea | 

cafe 


Chorlillo rojo 


Chorlillo nadador 


Chorlillo norteno 


Gaviota de alas glaucas 


Gaviota occidental 
Gaviota plateada 


Gaviota californiana 


Gaviota 


picoanil lado 


Gaviota gritona 


Gaviota rosada 
Gaviota blanca 


Gaviota 


de Sabine 
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Gelochelidon nilotica ** Gull-billed Tern Gaviotina picolargo 
Sterna forsteri * Forster's Tern Gaviotina de Forster 
S. hirundo ** Common Tern Gaviotina comun 

S. dougallii ** Roseate Tern Gaviotina del para iso 
S. fuscata ** Sooty Tern Gaviotina oscura 

S. albifrons ** Least Tern Gaviotina minima 

S. maxima ** Royal Tern Gaviotina real 

S. elegans ** Elegant Tern Gaviotina elegante 
S. sandvicensis ™ . Sandwich Tern Gaviotina de Cabot 
Ss. caspia Caspian Tern Gaviotina caspica 
Chlidonias niger Black Tern Gaviotina negra 


RYNCHOPI DAE 
Rynchops niger ** 


COLUMB IDAE 


Black Skimmer 


Rayador negro 


White-crowned Pigeon 
Band- tailed Pigeon 
Red-billed Pigeon 
Zenaida asiatica** White-winged Dove 
Mourning Dove 


Columba ]eucocephala** Torcaz caveciblanca 
C. fasciata** 


C. flavirostris** 


Torcaz ocotera 
Torcaz morada 
Paloma ala blanca 


7. macroura ** Paloma comun 


CUCULIDAE 
Coccyzus minor * 


C. americanus ~~ 
.. erythroptha Imus ~ 


Mangrove Cuckoo 
Yel low-billed Cuckoo 
Black-billed Cuckoo 


Cuclillo manglero 
Cuclillo piquiamarillo 
Cuclillo piquinegro 


STRIGIDAE 

Micrathene whi tneyi ~" 
Athene cunicularia - 
Asio flammeus - 


Elf Owl 
Burrowing Owl 
Short-eared Ow] 


Lechucilla enana 
Lechucilla llanera 
Buho orejas cortas 


BEST DOGUiiciT 


VATLABLE ° 
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CAPRIMULGIDAE 


Caprimulgus carolinensis = 


‘ xx 
C. vociferus 9 


Phalaenoptilus nuttallii - 


Chordeiles minor 
c. acutipennis 


APODIDAE 

Cypseloides niger “* 
Chaetura pelagica al 
C. vauxi - 

Aeronautes saxatalis = 


TROCHIL IDAE 

Archilochus colubris 

A. alexandri 

Calypte costae 

C. anna 

Selasphorus platycercus** 
S. rufus * 

S. sasin™ 

Stellula calliope 

Eugenes fulgens ** 
Lampornis clemenciae ~* 
Amazilia yucatanensis~~ 
A. verticalis”” 
Cynanthus latirostris” 
TROGONIDAE 

Trogon elegans -” 


Chuck-will's-widow 
Whip-poor-wil] 
Poor-wil] 

Common Nighthawk 
Lesser Nighthawk 


Black Swift 

Chimney Swift 

Vaux's Swift 
White-throated Swift 


Ruby-throated Hummingbird 
Black-chinned Hummingbird 
Costa's Hummingbird 
Anna's Hummingbird 
Broad-tailed Hummingbird 
Rufous Hummingbird 
Allen's Hummingbird 
Calliooe Hummingbird 
Rivoli 's Hummingbird 
Blue-throated Hummingbird 
Buff-bellied Hummingbird 


Violet-crowned Hummingbird 
Broad-billed Hummingbird 


Coppery-tailed Trogon 


BEST DOCUMENT AVAILASLE 


Chotacabra de paso 
Chotacabra griton 
Chotacabra comun 

Chotacabra zumbon 
Chotacabra halcon 


Vencejo negro 
Vencejillo de chimenea 
Vencejillo comun 
Vencejo montanes 


Colibri rubi 

Colibri barbinegro 
Colibri garganta violeta 
Colibri cuello escarlato 
Colibri cola ancha 
Colibri dorado 

Colibri petirro jo 
Colibri rafaguitas 
Colibri magnifico 
Colibri garganta azul 
Colibri yucateco 


Colibri corona azul 
Colibri piquiancho 


Trogon elegante 
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ALCEDINIDAE 
Megaceryle alcyon * 


PICIDAE 
Sphyrapicus varius 
S. thyroideus 


TYRANNIDAE 

Tyrannus tyrannus * 

T. dominicensis ** 

T. melancholicus ** 

T. verticalis* 

T. crassirostris ** 

T. vociferans * 
Muscivora forficata * 
Pitangus sulphuratus ~~ 


Myiodynastes luteiventris”” 


Myiarchus crinitus ~ 
M. tyrannulus ~~ 

kk 1] 
M. cinerascens 
M. tuberculifer ~ 

* 
Sayornis phoebe 
* 

S. saya 
Empidonax flaviventris * 
. virescens * 
. traillii * 12 
minimus * 
hammond i 
. oberholseri * 
. wrightii * 


* 


nm mA mM 
= 


Belted Kingfisher 


Yellow-bellied Sapsucker 
Williamson's Sapsucker 


Eastern Kingbird 

Gray Kingbird 

Tropical Kingbird 

Western Kingbird’ 
Thick-billed Kingbird 
Cassin's Kingbird 
Scissor-tailed Flycatcher 
Kiskadee Flycatcher 
Sulphur-bellied Flycatcher 
Great Crested Flycatcher 
Wied's Crested Flycatcher 
Ash-throated Flycatcher 
Olivaceous Flycatcher 
Eastern Phoebe 

Say's Phoebe 

Yel low-bellied Flycatcher 
Acadian Flycatcher 
Traill's Flycatcher 

Least Flycatcher 
Hammond's Flycatcher 
Dusky Flycatcher 

Gray Flycatcher 


Pescador norteno 


Carpintero 
Carpintero 


Papamoscas 
Papamoscas 


Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 
Papamoscas 


BEST DOG!NINT AVAILABSLE 


saucero 


garganta roja 


viajero 
dominicano 
abejero 
avispero 
piquigrueso 
chilero 
tijereto 
kiscadi 
cejiblanco 
copeton 
portugesito 
cenizo 
triste 
fibi 
boyero 
Olivo 
verdoso 
saucero 
minimo 
pasajero 
oscuro 
gris 
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E. difficilis "> 


E. fulvifrons 
Contopus pertinax = 
wet 

C. sordidulus 

xe 
C. virens 
Nuttallornis borealis 
Pyrocephalus rubinus ** 


Camptostoma imberbe ** 


HIRUNDINIDAE 
Tachycineta thalassina ** 
Iridoprocne bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 
Hirundo rustica ~~ 
Petrochelidon pyrrhonota ** 
P. fulva ~~ 
Progne subis " 


wx 


* 14 


TROGLODYTIDAE 
Troglodytes aedon 
Cistothorus palustris - 
C. platensis ** 


* 15 


MIMIDAE 
Oumtella carolinensis * 
Oreoscoptes montanus 


TURDIDAE 

Turdus migratorius ** 
Hylocichla mustelina 
Catharus guttatus ** 


Western Flycatcher 
Buff-breasted Flycatcher 
Coues' Flycatcher 
Western Wood Pewee 
Eastern Wood Pewee 
Olive-sided Flycatcher 
Vermilion Flycatcher 
Breardless Flycatcher 


Violet-green Swallow 
Tree Swallow 

Bank Swallow 
Rough-winged Swallow 
Barn Swallow 

Cliff Swallow 

Cave Swallow 

Purple Martin 


House Wren 
Long-billed Marsh Wren 
Short-billed Marsh Wren 


Gray Catbird 
Sage Thrasher 


American Robin 
Wood Thrush 
Hermit Thrush 


Papamoscas barranquefio 
Papamoscas canelo 
Papamoscas tengofrio 
PapamoscaS mosquero 
Papamoscas nortefo 
Papamoscas boreal 
Papamoscas cardenalito 
Papamoscas lampino 


Golondrina verde 
Golondrina invernal 
Golondrina riberena 
Golondrina aliaserrada 
Golondrina tijerilla 
Golondrina risquera 
Golondrina pueblera 
Martin azul 


Troglodita cucarachera 
Troglodita pantanera 
Troglodita de cienaga 


Mirla gata 
Mirla de las chias 


Tordo primavera 
Tordo de la selva 
Tordo solitario 
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C. ustulatus * 
C. minimus* 

C. fuscescens * 
Sialia sialis ** 
S. mexicana ** 
S. currucoides * 
Myadestes townsendi ** 


x 


SYLVIIDAE 
Polioptila caerulea ~~ 
Regulus calendula . 


MOTACILLIDAE 
Anthus spinoletta~ 
A. spragueii * 


BOMBYCILLIDAE 
Bombycilla cedrorum 


LANIIDAE 
Lanius ludovicianus 


VIREONIDAE 

Vireo atricapilla . 
, ** 16 

. griseus 
bellii * 
vicinior * 


flavifrons * 


solitarius ** 


<= <= cfc cl Xe hl X= 


altiloquus*” 





xk 


Swainson's Thrush 
Gray-cheeked Thrush 
Veery 

Eastern Bluebird 
Western Bluebird 
Mountain Bluebird 


Townsend's Solitaire 


Blue-gray Gnatcatcher 
Ruby-crowned Kinglet 


Water Pipit 
Sprague's Pipit 


Cedar Waxwing 


Loggerhead Shrike 


Black-capped Vireo 
White-eyed Vireo 
Bell's Vireo 

Gray Vireo 
Yellow-throated Vireo 
Solitary Vireo 
Black-whiskered Vireo 


BEST DOCUNIE 


Tordo espalda oliva 
Tordo de cara gris 
Tordo rojizo 
Ventura azulillo 
Ventura azul 


Ventura de montana 


Clarin oscuro 


Silvia comun 
Reyezuelo de rojo 


Alondra acuatica 
Alondra de agua 


Chinito 


Verdugo 


Vireo de gorra negra 
Vireo ojiblanco 
Vireo aceitunado 
Vireo gris 


Vireo de garganta amarilla 


Vireo solitario 
Vireo juan chivi 


iT AVAILABLE 
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Y¥. olivaceus ** a 


V. philadelphicus* 


Red-eyed Vireo 
Philadelphia Vireo 


Vireo ojirojo 


Vireo filaedelfia 


V. gilvus ** 18 Warbling Vireo Vireo gorjeador 
PARULIDAE 
Mniotilta varia Black-and-white Warbler Verdin trepador 
Protonotaria citrea Prothonotary Warbler Verdin protonotario 
Limnothlypis swainsonii Swainson's Warbler Verdin de Swainson 
Helmitheros vermivorus Worm-eating Warbler Verdin gusanero 
Vermivora chrysoptera ° Golden-winged Warbler Verdin alidorado 
V. pinus ° Blue-winged Warbler Verdin aliazul 
V. bachmanii * Bachman's Warbler Verdin de Bachman 
V. peregrina . Tennessee Warbler Verdin semil lero 
V. celata . Orange-crowned Warbler Verdin cabecigris 
V. ruficapilla* Nashville Warbler Verdin de mono 
V. virginiae* Virginia's Warbler Verdin de anteojos blancos 
V. crissalis* Colima Warbler Verdin col imense 
V. luciae Lucy's Warbler Verdin de Lucy 
Parula americana + 19 Parula Warbler Verdin silvestre 
Peucedramus taeniatus”~~ Olive Warbler Verdin olivaceo 
Dendroica petechia ** 20 Yellow Warbler Verdin canario 
D. magnolia* Magnolia Warbler Verdin pechirayado 
D. tigrina* Cape May Warbler Verdin atigrado 
D. caerulescens* Black-throated Blue Warbler Verdin azuloso 
). coronata ** Yel low-rumped Warbler Verdin de toca 

_ 0. nigrescens” Black-throated Gray Warbler Verdin gargantinegro 
D. townsendi” Townsend's Warbler Verdin negriamarillo 
D. virens * Black-throated Green Warbler Verdin de pecho negro 
D. chrysoparia * Golden-cheeked Warbler Verdin ocotero 
D. occidentalis * Hermit Warbler Verdin coronado 
0D. cerulea Cerulean Warbler Verdin azulado 
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0. fusca * Blackburnian Warbler Verdin pasajero 

D. dominica ** Yellow-throated Warbler Verdin cejiblanco 
0. graciae ** Grace's Warbler Verdin pinero 

0. pensylvanica * Chestnut-sided Warbler Verdin pardoblanco 
D. castanea * Bay-breasted Warbler Verdin castano 

0. striata * Blackpoll Warbler Verdin de cabeza negra 
0. pinus *™ Pine Warbler Verdin de los pinos 
0. kirtlandii* 2! Kirtland's Warbler Verdin de Kirtland 
0. discolor ** Prairie Warbler Verdin de las praderas 
D. palmarum * Palm Warbler Verdin playero 
Seiurus aurocapil lus Ovenbird Verdin suelero 

S. noveboracensis Northern Waterthrush Verdin charquero 

S. motacilla Louisiana Waterthrush Verdin arroyero 
Oporornis formosus : Kentucky Warbler Verdin cachetinegro 
0. agilis? Connecticut Warbler Verdin de tupidero 
0. philadelphia 2? 22 Mourning Warbler Verdin lloron 
Geothlypis trichas aad Common Yellowthroat Verdin tapaojito 
Icteria virens ~” Yellow-breasted Chat Verdin arriero 
Cardellina rubrifrons ~~ Red- faced Warbler Verdin coloradito 
Wilsonia citrina Hooded Warbler Verdin de capucha 
W. pusilla Wilson's Warbler Verdin pelucillo 

W. canadensis Canada Warbler Verdin collarejo 
Setophaga ruticilla American Redstart Verdin calandrita 
Myioborus pictus aad Painted Redstart Verdin ocotero 


ICTERIDAE 

Dolichonyx oryzivorus 
Sturnella magna ** 

S. neglecta * 


Bobo] ink 
Eastern Meadowlark 
Western Meadowlark 


Mirlo arrocero 


Mirlo triguero 


Mirlo triguero de occidente 


Mirlo cabeza amarilla 
Mirlo charretero 


Xanthocepha lus xanthocephalus’ Yellow-headed Blackbird 
Agelaius phoeniceus Red-winged Blackbird 


BEST DOCURENT AVAtLASLe 
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Icterus spurius ** °3 
I. graduacauda ** 

I. cucul latus 
I. parisorum 
I. galbula “* 24 


** 


Euphagus cyanocephalus °? 


xx 
Molothrus ater 
M. aeneus = 


THRAUPIDAE 

Piranga ludoviciana * 
P. olivacea* 

P. flava ** 


?. rubra * 


FRINGILLIDAE 

Pheucticus ludovicianus 
P. melanocephalus™ 
Guiraca caerulea” 
Passerina cyanea” 

P. amoena * 

P. versicolor ~™ 

P. ciris 

Spiza americana 
Carduelis psaltria - 
C. tristis * 

Pipilo chlorurus . 

P. erythrophthalmus = 
Calamospiza melanocorys 


Passerculus sandwichensis’” 
* 
Ammodramus savannarum ~ 


Orchard Oriole 
Black-headed Oriole 
Hooded Oriole 
Scott's Oriole 
Northern Oriole 
Brewer's Blackbird 
Brown-headed Cowbird 
Bronzed Cowbird 


Western Tanager 
Scarlet Tanager 
Hepatic Tanager 
Summer Tanager 


Rose-breasted Grosbeak 
Black-headed Grosbeak 


Blue Grosbeak 
Indigo Bunting 
Lazuli Bunting 
Varied Bunting 
Painted Bunting 
Dickcissel 

Lesser Goldfinch 
American Goldfinch 


Green-tailed Towhee 
Rufous-sided Towhee 
Lark Bunting 
Savannah Sparrow 
Grasshopper Sparrow 


= 


Calandria cafe 
Calandria hierbera 
Calandria zapotera 
Calandria tunera 
Calandria cafera 

Mirlo de ojos amarillos 
Mirlo negro 

Mirlo ojirojo 


Tangara cabeciroja 
Tanaara 0livdcea 
Tangara encinera 
Tangara avispera 


Piquigrueso rosado 
Piquigrueso tigrillo 
Piquigrueso azul 
Gorri6n azul 

Gorrion cabeciazul 
Gorrion morado 
Gorrion cuatrocolores 
Gorrion cuadrillero 
Jilguero capa negra 
Jilguero viajero 


Toqui cola verde 
Toqui zarcero 
Gorrion canero 
Gorrion zanjero 
Gorrion chapulin 
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Pooecetes gramineus 
Chondestes grammacus 
Aimophila ruficeps 
A. botterii** 25 
Spizella passerina 
S. breweri * 

S. pallida * 

a atrogularis. 


Zonotrichia leucophrys * 


Melospiza lincolnii . 
M. georgiana . 


Vesper Sparrow 

Lark Sparrow 
Rufous-crowned Sparrow 
Botteri's Sparrow 
Chipping Sparrow 
Brewer's Sparrow 

Field Sparrow 


Black-chinned Sparrow 
White-crowned Sparrow 
Lincoln's Sparrow 
Swamp Sparrow 


Gorri6n torito 
Gorrion maicero 


Gorrion zacaterillo 


Gorrion corona rojiza 
Gorrion llanero 
Gorrion palido 
Gorrion de Brewer 
Gorrion carbonero 
Gorrion mix to 

Gorrion sabanero 
Gorrion pantanero 








BEST DOCYiZzi 


T AgAiLASL 
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124 


B. striatus, B. virescens - A.0.U. Checklist (40) 








A. platyrhynchos, A. diazi, A. fulvigula - Mayr & Short (2555) 








0. jamaicensis, 0. ferruginea - Meyer de Schauensee (886) 








I. mississippiensis, I. plumbea - Sutton (3258) 














C. cyaneus, C. cinereus - Ridgway (31) 








C. gallinago, C. paraguaiae - Meyer de Schauensee (886) 








S. sandvicensis, S. eurygnatha - Junge & Voous (1841) 








) 
) 
) 
) 
5) A. striatus, A erythrocnemius - Mayr & Short (2555) 
) 
) 
) 
) 


C. vociferus, C. noctitherus - Peters (11) 








10) C. pelagica, C. chapmanii - Lack (3253) 








11) M. cinerascens, M. nuttingi - van Rossem (1959) 











12) E. traillii, E. alnorum - A.0.U. Checklist (38) 
13) E. diffictlis, E. flavescens - Phillips et al. (59) 








14) P. subis, P. chalybea, P. cryptoleuca, P. dominicensis, P. modesta - 


Ridgway (31) 














15) T. aedon, T. musculus, T. brunneicollis - Meyer de Schauensee (886) 








16) V. griseus, V. pallens, V. crassirostris, V. gundlachii, V. modestus, 











V. caribaeus - Hamilton (2010) 





17) V. olivaceus, V. chivi, V. flavoviridis - Mayr & Short (2555) 











~ 

co 
~— 
i< 


. gilvus, V. leucophrys - Hamilton (2010) 





19) P. americana, P. pitiayumi, P. graysoni - Mayr & Short (2555) 











20) D. petechia, D. erithrachorides - Meyer de Schauensee (886) 








D. discolor, D. vitellina - Bond (585) 











23) I. spurius, I. fuertesi - Peters (11) 











22) 0. philadelphia, 0. tolmiei - Meyer de Schauensee (886) 
) 
) 
) 


25) A. botterii, A. petencia - Webster (2210) 
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APPENDIX 2. 


Habitats Used by Migrants 


We have divided the tropical environment into three major categories - 
Shrub-Steppe, Forest, and Aquatic. Each of these divisions is further 
broken down into habitat types as given below: 


Shrub-Steppe 





Alpine - Stunted trees, grasses, sedges, mosses. 

Desert - Sparse cover of xerophytic plants. 

Grassland 

Savannah 

Scrub - Dense, low cover of woody vegetation. 
Forest 

Coniferous 

Mixed Coniferous - Broadleaf 

Deciduous (seasonal) Broadleaf 

Broadleaf Evergreen (aseasonal) 

Gallery - Woody vegetation bordering fresh water. 
Aquatic 





Freshwater Wetlands 
Brackish Wetlands - Salt Marsh, Lagoon, Mangrove. 
Seashore - Littoral zone, Beach, Tidal flats. 
Coastal Marine 
Migrant habitat preferences , as given in this Appendix, are based 


on published accounts for winter or permanent resident birds in the tropics. 
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Alpine 
Desert 
Grassland 
Savannah 
Scrub 
Coniferous 
|Mixed 
Deciduous 
Broadleaf 
- 

~ + + + + + + + +~ + + reshwa ter 
Laan 
Seashore 
Coas tal 








PODICIPEDIDAE 

Podiceps nigricollis 
Aechmophorus occidentalis 
Podilymbus podiceps 


+ 


PELECANIDAE 
Pelecanus erythrorhynchos 
P. occidentalis 


PHALACROCORACIDAE 
Phalacrocorax auritus 


P. olivaceus 


ANHINGIDAE 
Anhinga anhinga 


ARDEIDAE 

Ardea herodias 

Butorides striatus 

Florida caerulea + 
Bubulcus ibis + + 
Dichromanassa rufescens + 
Casmerodius albus 
Egretta thula 
Hydranassa tricolor 
Nycticorax nycticorax 
Nyctanassa violacea 
Ixobrychus exilis 
Botaurus lentiginosus 


CICONIIDAE 
Mycteria americana 





BEST DOCUMENT AVAILABLE 
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Alpine 
Desert 
Grassland 
Savannah 
Scrub 


Coniferous 


Mixed 


Deciduous 


Broadleaf 


Gallery 


Freshwater 


Brackish 


Seashore 


Coastal] 





THRESKIORNITHIDAE 
Plegadis falcinellus 
P. chihi 

Eudocimus albus 
Ajaia ajaja 


ANATIDAE 

Anser albifrons 
Chen caerulescens 
Dendrocygna autumnalis 
D. bicolor 

Anas platyrhynchos 
A. strepera 

acuta 

crecca 

discors 
cyanoptera 
americana 
clypeata 

Aix sponsa 

Aythya americana 
A. collaris 

A. valisineria 

A. affinis 

Oxyura jamaicensis 
Lophodytes cucullatus 
Mergus serrator 


> > > > > 


CATHARTIDAE 


Cathartes aura + + + + 
Coragyps atratus + + + + 
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Alpine 
Desert 
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Freshwater 
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Coastal 





ACCIPITRIDAE 
Elanoides forficatus 
Ictinia mississippiensis 


+ + 
+ 


Accipiter striatus + + + + 

A. cooperii + + + 

Buteo jamaicensis + + + + + 4 

B. platypterus + + + 

B. swainsoni + +¢ + 

B. regalis + + 4¢ + 

Buteogallus anthracinus + + + + 
Circus cyaneus + + 


PANDIONIDAE 
Pandion haliaetus ‘ P 


FALCONIDAE 

Falco mexicanus 

F. peregrinus 

F, columbarius ‘ + + 
F. sparverius + + + 


GRUIDAE 
Grus americana » 2 
G . canadensis + + + 


RALLIDAE 

Rallus elegans 

R. limicola 

Porzana carolina 
Laterallus jamaicensis 
Porphyrula martinica 


+ + + + + 
+ 
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Alpine 
Desert 
Grassland 
Vani 
Scrub 
Mixed 
Deciduous 
Broadleaf 
Gallery 
Brackish 
Seashore 
Coastal 





Gallinula chloropus 
Fulica americana ‘ 


+ 
+ 


HAEMATOPODIDAE 
Haematopus palliatus 6 « 


CHARADRIIDAE 
Charadrius semipalmatus 
. melodus 
. alexandrinus 


+ + + + 


C 
C 
C. wilsonia + 
C. vociferus + + + + 
C. montana + + 

Pluvialis dominica + + + + 


P. squatarola + 


SCOLOPACIDAE 

Arenaria interpres + 
Capella gallinago 4 4 

Numenius americanus + + + + 

N. phaeopus + + + 
N. borealis + + * @ 
Bartramia longicauda + + 

Actitis macularia + +¢ ¢ 
Tringa solitaria + 

T. melanoleuca + + 
T. flavipes + + 
Heteroscelus incanus 

Catoptrophorus semipalmatus + 
Aphriza virgata 

Calidris canutus 

C. melanotos + + 4 


+ + + + + 
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C. fuscicollis + s sé 
C. bairdii s P 7 
C. minutilla ‘ - « 
C. pusilla ‘ ee 
C. mauri P 
C. alba . 
Limnodromus griseus 4 ee 
L. scolopaceus + ¢ 4 
Micropalama himantopus + + + 
Tryngites subruficollis + + + 
Limosa fedoa + + + + 
L. haemastica + +¢ 
RECURVIROSTRIDAE 
Recurvirostra americana + + 
Himantopus mexicanus + + + 
PHALAROPODIDAE 
Phalaropus fulicarius + + +¢ 
Steganopus tricolor + + + 
Lobipes lobatus + + + 
LARIDAE 
Larus glaucescens + +¢ + 
L. occidentalis + + + 
L. argentatus + + + 
L. californicus + + + 
L. delawarensis + + + + 
L. atricilla + + + 
L. pipixcan + + + + + 
L. philadelphia + + + + 
Xema sabini + 4 








BEST DOCUMENT AVAILABLE 








Alpine 


Desert 





131 


Grassland 
Savannah 
Scrub 
Coniferous 
Broadleaf 
Gallery 
Freshwater 
Brackish 


Mixed 
|} Deciduous 


Seashore 


Coastal 





Gelochelidon nilotica 
Sterna forsteri 
hirundo 
dougallii 
fuscata 
albifrons 
maxima 
elegans 

. Sandvicensis 
caspia 
Chlidonias niger 


“nn~nnrnanAnunn wm 
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RYNCHOPIDAE 
Rynchops niger 


COLUMB I DAE 


Columba leucocephala 
C. fasciata 


C. flavirostris 


Zenaida asiatica 
Z. macroura 


CUCULIDAE 

Coccyzus minor 

C. americanus 

C. erythropthalmus 


STRIGIDAE 
Micrathene whi tneyi 
Athene cunicularia 
Asio flammeus 


+ 
+ 


+~_ + + + 


+ 
+ + + + 
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Scrub 


Coniferous 


Mixed 
Deciduous 


Broadleaf 


Gallery 


Freshwater 


Brackish 


Seashore 


Coastal 





CAPRIMULGIDAE 
Caprimulgus carolinensis 
C. vociferus 
Phalaenoptilus nuttallii 
Chordeiles minor 

C. acutipennis 


APODIDAE 

Cypseloides niger + 
Chaetura pelagica 

C. vauxi 

Aeronautes saxatalis 


TROCHIL IDAE 
Archilochus colubris 
A. alexandri 

Calypte costae 

C. anna 

Selasphorus platycercus + 
S. rufus 

S. sasin 

Stellula calliope 
Eugenes fulgens 
Lampornis clemenciae 
Amazilia yucatanensis 
A. verticalis 
Cynanthus latirostris 


TROGONIDAE 
Trogon elegans 
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ALCEDINIDAE 
Megacery!e alcyon . «4 


PICIDAE 
Sphyrapicus varius + + + + +¢ 
$. thyroideus + + 


TYRANNIDAE 
Tyrannus tyrannus s . » « 
T. dominicensis . 
T. melanchol icus so ea 
T. verticalis ‘ 

T. crassirostris + 

T. vociferans + +¢ 
Muscivora forficata + ¢ 
Pitangus sulphuratus 

Myiodynastes luteiventris 

Myiarchus crinitus 





M. tyrannulus + 
M. cinerascens + + + + 
M. tuberculifer 

Sayornis phoebe 4 4 
S. saya + + + + 
Empidonax flaviventris + + + 
E. virescens + + 
E. traillii , ‘ 
E. minimus »* ~ P P 
E. hammondii + + + + 
E. oberholseri + ‘ 
E. wrightii + + + 


-~_ + + + + + 
rT 


+-_ + + + + + + 
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Aipine 
Desert 
Grassland 
Savannah 
Scrub 
Freshwater 
Brackish 
Seashore 
Coastal 





+ IMixed 
+ [Broadleaf 


E. difficilis 

E. fulvifrons 
Contopus pertinax 
C. sordidulus 

C. virens + + + + + + 
Nuttallornis borealis + + + 
Pyrocephalus rubinus + + + 

Camptostoma imberbe + + + + 


+ + + jConiferous 
+ + (Gallery 


+ + + {Deciduous 


+ 


+ 
+ 


HIRUNDINIDAE 
Tachycineta thalassina + + + + + 
Iridoprocne bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 
Hirundo rustica 
Petrochelidon pyrrhonota 
P. fulva 

Progne subis 


+ + + + 
+ 
+ 
+ 

+- + + + + 


+ + + + 


+ 
+ 
+ 


+ 
+ 
+ 
+ 


TROGLODYTIDAE 

Troglodytes aedon + + + + + 
Cistothorus palustris + + 
C. platensis + + 


MIMIDAE 
Dumtella carolinensis + + 
Oreoscoptes montanus + 


TURDIDAE 

Turdus migratorius + + + 
Hylocichla mustelina + + 
Catharus guttatus + + + + 


BEST DOCUMENT MAN POLE 
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. ustulatus 


+ 


C 

2. minimus 

C. fuscescens 
> 


+ 


ialia sialis + 
3. mexicana + 
S. currucoides 
Myadestes townsendi 


+ 
+ + + + 
+ + + + 


SYLVIIDAE 
eolioptila caerulea + + + + 
Regulus calendula + + + + 


MO TAC ILLIDAE 
Anthus spinoletta + + + 
A. spragueii + + 


BOMBYCILLIDAE 
Bombycilla cedrorum + + + 


LANIIDAE 
Lanius ludovicianus + + 


VIREONIDAE 

Vireo atricapilla + 
griseus + 

bellii + + 

vicinior + 

flavifrons + + + 
solitarius + + + 

. al tiloquus + + + + 


<_ <= x= lcclUcc.UhlUC XW 
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¥. olivaceus + + 
V. philadelphicus + + + 
V. gilvus + + + 
PARULIDAE 
Mniotilta varia + + + + + 
Protonotaria citrea + + 
Limnothlypis swainsonii + + + 
Helmitheros vermivorus + + + 
Vermivora chrysoptera + + 
V. pinus + + 
¥. bachmanii + 
V. peregrina + + + 
V. celata + + + + + 
V. ruficapilla + + 
V. virginiae + + 
V. crissalis + + 
V. luciae + + + 
Parula americana + + + + + 
Peucedramus taeniatus + + 
Dendroica petechia + s . 
D. magnolia + + + 
OD. tigrina + * 
D0. caerulescens 
D0. coronata + + + + . + 
D0. nigrescens + + + 
D. townsendi + + + 4 
D. virens + + + +¢ 
D0. chrysoparia + + 
D. occidentalis + + 
D. cerulea + + 4 
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Coastal 





. fusca 

. dominica 

graciae 
pensylvanica 

cas tanea 

striata 

pinus 

kirtlandii 

. discolor 

. palmarum 
Seiurus aurocapil lus 
S$. noveboracensis 
S. motacilla 
Oporornis formosus 
0. agilis 

QO. philadelphia 
Geothlypis trichas 
Icteria virens 
Cardellina rubrifrons 
Wilsonia citrina 

W. pusilla 

W. canadensis 
Setophaga ruticilla 
Myioborus pictus 
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ICTERIDAE 

Dolichonyx oryzivorus 
Sturnella magna 

S. neglecta 

Xanthocephalus xanthocephalus 
Agelaius phoeniceus 
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Gallery 


Freshwater 
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Coastal 





Icterus spurius 
I. graduacauda 

I. cucullatus 

I. parisorum 

I. galbula 

Euphagus cyanocephalus 
Molothrus ater 

M. aeneus 


THRAUPIDAE 

Piranga ludoviciana 
P. olivacea 

P. flava 

P. rubra 


FRINGILLIDAE 

Pheucticus ludovicianus 
P. melanocephalus 
Guiraca caerulea 
Passerina cyanea 

P. amoena 

P. versicolor 

P. ciris 

Spiza americana 
Carduelis psaltria 

C. tristis 

Pipilo chlorurus 

P. erythrophthalmus 
Calamospiza melanocorys 


Passerculus sandwichensis 


Ammodrarmus savannarum 


-~_ + + + + + + 


+ 


~ + + + 


BEST DOCUMENT AVAILABLE 


+ 








139 





2 S vn & o 
c <= i] _ os ~ ££ <8) 
o o .< ° i) > © 7.) . a 
@ > - e + 3 _- < E 3 - ° 8 
c = 2) c 2 - ¥ wo ww rT) = x = 
a rT) W ice} = cr a os (od vy 1S) “” “ 
a " is) > += c ~ 1S) ° -_ ea i] co © 
_ ag = o Vv ° - a + © < = @ °o 
=< [a o wn “ oO _ a faa] <>) uw @o w” oO 
Pooecetes gramineus + 
Chondestes grammacus + 
Simophila ruficeps + + + 
A. botterii + + 
Spizella passerina + + + 
S. breweri + 
S. pallida + 
$. atrogularis + + 
Zonotrichia leucophrys + 
Melospiza lincolnii + + + + 
M. georgiana + 
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APPENDIX 3. 


Food Use by Nearctic Migrants 


We recognized ten food use categories for nearctic migrants. Dead 
as opposed to living animal and plant parts were not considered as a 
separate category. The categories are listed below: 

1. Terrestrial Vegetative Plant Parts - leaves, buds, roots, sap 
Fruit 
Nectar 
Seeds 
Terrestrial, Arboreal and Aerial Invertebrates 
Soil and Litter Invertebrates 
Terrestrial, Arboreal or Aerial Vertebrates 


Aquatic Vertebrates 


oclUhc creel NUNC OlhlUC OOFOhUhc!2llUCUMDUCUDS 


Aquatic Invertebrates 

10. Aquatic Plants and Plankton 

Determination of the categories was based on published diet infor- 
mation pertaining to migrant species during any phase of the annual 
cycle. Where we felt the data warranted, we have shown the relative 
importance of a food category in the "normal" diet, recognizing that 
what is "normal" in the diet will vary according to availability and 
competition. 

++ - Food item constitutes the major portion of a normal diet. 

+ - Food item constitutes a significant portion of the normal diet. 


0 - Food item constitutes a small portion of the normal diet. 
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PODICIPEDIDAE 

Podiceps nigricollis + + 

Aechmophorus occidentalis + + + 

Podilymbus podiceps . + + 

PELECANIDAE 

Pelecanus erythrorhynchos + + 

P. occidentalis + + 

PHALACROCORACIDAE 

Pnalacrocorax auritus + 0 

P. olivaceus + + 

ANHINGIDAE 

Anhinga anhinga + + 

ARDEIDAE 

Ardea herodias . + + + 

Buterides striatus + + + 

Florida caerulea + + + + 

Bubulcus ibis + + 

Dichromanassa rufescens + + 

Casmerodius albus _— + + + + 

Egretta thula + + + + 

Hydranassa tricolor + + + 

-Nycticorax nycticorax . + + + 

Nyctanassa violacea 0 0 0 s 

Ixobrychus exilis s 0 ‘ 4 

Botaurus lentiginosus + + ‘ ‘ 

CICONIIDAE 

Mycteria americana + + + 4 
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THRESKIORNITHIDAE 
Plegadis falcinellus + + + + 
P. chihi + + 
Eudocimus albus + + + + 
Ajaia ajaja + + + 
ANATIDAE 
Anser albifrons + + 0 + 
Chen caeru!escens + . + + + 
Dendrocygna autumnal is + + 
0. bicolor + + 
Anas piatyrhynchos + + 0 + + 
A. strepera + . + + 
A. acuta + + + + 
A. crecca + - + 0 + + 
A. discors + + + 
A. cyanoptera - + 
A. americana + + 
A. clypeata 0 + + 
Aix sponsa + + + 
Aythya americana + + + + 
A. collaris , + 
A. valisineria + + 
A. affinis + + + 
Oxyura jamaicensis 0 + + 
Lophodytes cucullatus + + 
Mergus serrator + + 
CATHARTIDAE 
Cathartes aura ) + + 
Coragyps atratus 0 + + 
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ACCIPITRIDAE 
Elanoides forficatus + 
Ictinia mississippiensis ++ + 
Accipiter striatus 4 ++ 
A. cooperii + ++ 
Buteo jamaicensis + ++ 0 
8. platypterus ++ + 0 
8B. swainsoni ++ + 
B. regalis + + 
Buteogallus anthracinus + + + 
Circus cyaneus + + 
PANDIONIDAE 
Pandion haliaetus > . « 
FALCONIDAE 
Falco mexicanus ee 
F. peregrinus aa 
F. columbarius ea 
F. sparverius + + 
GRUIDAE 
Grus americana + + + + + + 
G. canadensis + + + + 4 4 
RALLIDAE 
Rallus elegans + + 
R. limicola A + + 
Porzana carolina + + + 
Laterallus jamaicensis + + 4 
Porphyrula martinica + + 
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Gallinula chloropus 4 . 
Fulica americana + + + ‘ . P 
HAEMATOPODIDAE 
Haematopus palliatus . 0 + 
CHARADRIIDAE 
Charadrius semipalmatus + + . 
C. melodus + + + 
C. alexandrinus + + + 
C. wilsonia + + + 
C. vociferus * + + 
C. montana + + 
Pluvialis dominica 0 + + + 
P. squatarola + + + + 
SCOLOPACIDAE 
Arenaria interpres 4 A ‘ 
Capella gallinago 0 (6+ ‘ . 
Numenius americanus 0 + + ‘ 
N. phaeopus 0 0 «6+ + ‘ 
N. borealis + + + 
Bartramia longicauda + + 4 ‘ 
Actitis macularia + + 0. 6+ 
Tringa solitaria + + + 
T. melanoleuca + + + +¢ 
T. flavipes + + + 
Heteroscelus incanus + + 4 
Catoptrophorus semipalmatus + + ‘ 
Aphriza virgata 0 + + + 
Calidris canutus + + 4 
C. melanotos + + ‘ 
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C. fuscicollis + + + 

C. bairdii o + + + 

C. minutilla + + + 

C. pusilla + + + 

C. mauri + + + 

C. alba o + + + 0 

Limnodromus griseus 0 + + 

L. scolopaceus + + 

Micropalama himantopus + ¢ + 0 + + 

Tryngites subruficollis + + + 

Limosa fedoa + + + 

L. haemastica + + + 

RECURVIROSTRIDAE 

Recurvirostra americana + + + + + 

Himantopus mexicanus + + 0 + 

PHALAROPODIDAE 

Phalaropus fulicarius + + + 

Steganopus tricolor + + + 

Lobipes lobatus + + + 

LARIDAE 

Larus glaucescens + + + + 

L. occidentalis + + + 

L. argentatus + + + 

L. californicus + + + + 

L. delawarensis + + + + 

L. atricilla + + + 

L. pipixcan + - + + 

L. philadelphia + + + 

Xema sabini + + + 
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Terrestrial 
Plants 

Fruit 

Nectar 

Seeds 
Terrestrial 
Invertebrates 
Soil or Litter 
Invertebrates 
Terrestrial 
Vertebrates 
Aquatic 
Vertebrates 
Aquatic 
Invertebrates 
Aquatic Plants 
or Planton 





Gelochelidon nilotica + 
Sterna forsteri + 
S. hirundo + 
S. dougailii 

. fuscata 

. albifrons 


+-_ + + + + + + CO 
+ oO + + 0 


. elegans 
. sandvicensis 
. Ccaspia 
Chlidonias niger + 


+ 
+ 


S 
S 
S. maxima 
S 
S 
S 


+ 
+ 


+ 
+ 


RYNCHOPIDAE 
Rynchops niger + + 


COLUMB IDAE 


Columba leucocephala 
C. fasciata ++ + + 


C. flavirostris ++ + 
Zenaida asiatica + + + 
Z. macroura + + + + 


CUCULIDAE 

Coccyzus minor + 4 

C. americanus + + 0 
C. erythropthalmus + + 0 


STRIGIDAE 

Micrathene whitney + 0 
Athene cunicularia 4 + 
Asio flammeus + + 
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Terrestrial 
Plants 
Fruit 
Nectar 
Seeds 


Terrestrial 


Soil or Litter 


Invertebrates 
Invertebrates 


Terrestrial 
Vertebrates 
Aquatic 
Vertebrates 
Aquatic 
Invertebrates 


Aquatic Plants 
or Planton 





CAPRIMULGIDAE 
Caprimulgus carolinensis 
C. vociferus 
Phalaenoptilus nuttallii 
Chordeiles minor 

C. acutipennis 


APODIDAE 
Cypseloides niger 
Chaetura pelagica 

C. vauxi 

Aeronautes saxatalis 


TROCHIL IDAE 
Archilochus colubris 
A. alexandri 

Calypte costae 

C. anna 

Selasphorus platycercus 
S. rufus 

S. sasin 

Stellula calliope 
Eugenes fulgens 
Lampornis clemenciae 
Amazilia yucatanensis 
A. verticalis 
Cynanthus latirostris 


TROGONIDAE 
Trogon elegans 


+~ + + + + + 


+~_ + + 


BEST DOC 


+~ + + + 
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ALCEDINIDAE 
Megaceryle alcyon 0 + + + + 
PICIDAE 
Sphyrapicus varius + + + + 
S. thyroideus - + + + 
TYRANNIDAE 
Tyrannus tyrannus + + 
T. dominicensis + + 
T. melancholicus + + 
T. verticalis + + 
T. crassirostris + + 
T. vociferans + + 
Muscivora forficata 0 + 
Pitangus sulphuratus + + 
Myiodynastes luteiventris + + 
Myiarchus crinitus + + 
M. tyrannulus + + 
M. cinerascens + + 
M. tuberculifer + 
Sayornis phoebe + + 
S. saya 0 ) + 
Empidonax flaviventris + + 
E. virescens + + 
E. traillii + + 
E. minimus + + 
E. hammondii + + 
E. oberholseri + + 
E. wrightii + + 
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E. difficilis + + 
E. fulvifrons + + 
Contopus pertinax + + 
C. sordidulus + + 
C. virens + + 
Nuttallornis borealis + 
Pyrocephalus rubinus ++ 
Camptostoma imberbe + ++ 
HIRUNDINIDAE 
Tachycineta thalassina ++ 
Iridoprocne bicolor + ++ 
Riparia riparia ++ 
Stelgidopteryx ruficollis ++ 
Hirundo rustica 0 ++ 
Petrochelidon pyrrhonota ) ++ 
P. fulva ++ 
Progne subis + 
TROGLODYTIDAE 
Troglodytes aedon +4 
Cistothorus palustris ++ 
C. platensis ++ 
MIMIDAE 
DOumtella carolinensis + + 
Oreoscoptes montanus + + 
TURDIDAE 
Turdus migratorius + ++ + 
Hylocichla mustelina + ++ + + 
Catharus guttatus + ++ + 
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C. ustulatus + ++ 
C. minimus + ++ + 
C. fuscescens + ++ + 
Sialia sialis + ++ 0 
S. mexicana + ++ 0 
S. currucoides + ++ 0 
Myadestes townsendi + ++ 
SYLVIIDAE 
Polioptila caerulea + 
Regulus calendula s “4 
MOTACILLIDAE 
Anthus spinoletta + + ++ + 
A. spragueii + ¢ +4 
BOMBYCILLIDAE 
Bombycilla cedrorum +4 + 
LANIIDAE 
Lanius ludovicianus ++ + 
VIREONIDAE 
Vireo atricapilla + ++ 
V. griseus + ++ 
Y. bellii + ++ 
VY. vicinior + ++ 
V. flavifrons + ++ 
V. solitarius + ++ 
V. altiloquus + ++ 
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V. olivaceus + +4 
V. philadelphicus + wr 
V. gilvus + + 
PARULIDAE 
Mniotilta varia Oo ++ 
Protonotaria citrea ++ 
Limnothlypis swainsonii ++ + 
Helmitheros vermivorus ++ + 
Vermivora chrysoptera ++ 
V. pinus ++ 
V. bachmanii ++ 
V. peregrina + + ++ 
V. celata ++ 
V. ruficailla ++ 
VY. virginiae ++ 
V. crissalis ++ 
V. luciae ++ 
Parula americana o oO ++ 
Peucedramus taeniatus ++ 
Dendroica petechia 0 4 
D. magnolia ++ 
D. tigrina + + ++ 
D. caerulescens 9 Oo ++ 
D. coronata + + + +4 
DO. nigrescens +4 
D. townsendi 0 ++ 
D. virens + ++ 
0. chrysoparia ++ 
D. occidentalis +4 
D. cerulea ++ 
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0. fusca 0 ++ 
D0. dominica ++ 
0. graciae +? 
D0. pensylvanica ) ++ 
D. castanea + ++ 
0. striata + ++ 
0. pinus + + ++ 
D. kirtlandii o ++ 
D. discolor 0 ++ 
D. palmarum ++ + 
Seiurus aurocapillus + ++ tf) 
S. noveboracensis 0 ++ + 
S. motacilla 0 ++ ) + 
Oporornis formosus ++ 
0. agilis ++ 
0. philadelphia + ++ 
Geothlypis trichas ++ 
Icteria virens ++ 
Cardellina rubrifrons ++ 
Wilsonia citrina ++ 
W. pusilla + ++ 
W. canadensis ++ 
Setophaga ruticilla 0 + 
Myioborus pictus + 
ICTERIDAE 
Dolichonyx oryzivorus ++ ++ 
Sturnella magna + + + 
S. neglecta + + + 
Xanthocephalus xanthocephalus + ++ + 
Agelaius phoeniceus 0 + ++ + 


BEST DOCUMENY AVAILAULE 











153 


Terrestrial 
Plants 
Fruit 
Nectar 
Seeds 


Terrestrial 
Invertebrates 
Soil or Litter 
Invertebrates 


Terrestrial! 
Vertebrates 


Aquatic 


Vertebrates 
Invertebrates 


Aquatic 


Aquatic Plants 
or Planton 





Icterus spurius 

. graduacauda 

. cucullatus 
parisorum 

. galbula 

Euphagus cyanocephalus 
Molothrus ater 

M. aeneus 


| ] _ _— oe 
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THRAUPIDAE 

Piranga ludoviciana 
P. olivacea 

P. flava 

P. rubra 


FRINGILLIDAE 

Pheucticus ludovicianus 
P. melanocephalus 
Guiraca caerulea 
Passerina cyanea 

P. amoena 

P. versicolor 

P. ciris 

Spiza americana 
Carduelis psaitria 

C. tristis 

Pipilo chlorurus 

P. erythrophthalmus 
Calamospiza melanocorys 
Passerculus sandwichensis 
A4mmodramus savannarum 


-~_ + + + + 


+~_ + + +e + + + + 
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georgiana 





Pooecetes gramineus 
hondestes grammacus 
Simophila ruficeps 
4. botterii 


~ 
~ 








Zonotrichia leucophrys 


Melospiza iincolnii 


Spizella passerina 
M. 


S. breweri 


S. pallida 
S. atrogularis 
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APPENDIX 4 


Distribution Maps of Nearctic Migrants in the Western Hemisphere 


These maps were compiled from regional literature, checklists and 
research reports. Hundreds of hours have been spent compiling them, yet 
they represent only gross estimates of the species’ range in many cases. 
For a number of species, the maps represent the first attempt at a 
pictoral representation of the entire Western Hemisphere range. We 
hope that they will serve as fair approximations of species’ distribution 
which will be corrected and refined by future research. The maps show 
where a species occurs as a breeding bird ((#7“), wintering bird (gw) 
or permanent resident (.”). They do not show areas where the bird 


may occur on migration. 
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Podiceps nigricollis Aechmophorus occidentalis 
Eared Grebe Western Grebe 











@ 
Podilymbus podiceps Pelecanus erythrorhynchos 
Pied-billed Grebe White Pelican 
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Pelecanus occidentalis Phalacrocorax guritus 
a eae cer 


Brown Pelican Double-crested Cormorant 





Phalacrocorax olivaceus Anhinga anhinga 
Olivaceous Cormorant Anhinga 
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Ardea herodias Butorides Striatus - includes virescens 








Great Blue Heron Green Heron 








Florida caerulea Bubulcus ibis 
i | 
Little Blue Heron Cattle Egret 
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Dichromanassa rufescens Casmerodius albus 
Reddish Egret Great Egret 























S 
i 
; ¥ Sn . 
@ 
Egretta thula Hydranassa tricolor 
Snowy Egret Louisiana Heron 





BEST DOCUMENT AYAR 
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Nycticorax nycticorax Nyctanassa violacea 








Black-crowned Night Heron Yellow-crowned Night Heron 





Ixobrychus exilis 





Botaurus lentiginosus 
Se . . RAE IEE ts 
Least Bitten American Bittern 








BEST Dowie we re Y Faba 
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Mycteria americana Plegadis falcinellus 


Wood Stork Glossy Ibis 

















Plegadis chihi Eudocimus albus 
White-faced Ibis White Ibis 





BEST pOcU 
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Ajaia ajaja Anser albifrons 
Roseate Spoonbill White-fronted Goose 





Chen caerulescens Dendrocygna autumnalis 
Blue Goose Black-bellied Whistling-Duck 
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Anas crecca Anas discors - may breed in Cuba (585) 
Common Teal Blue-winged Teal 








Anas cyanoptera - few records in Central Anas americana 


America south of Mexico American Widgeon 
Cinnamon Teal 








_ ™ om 
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Anas clypeata Aix sponsa 
Gane 
Northern Shoveler Wood Duck 


Uf 








Aythya americana Aythya collaris 
Redhead Ring-necked Duck 





BEST Por yf 
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Aythya valisineria Aythya affinis 
Canvasback Lesser Scaup 





YY 
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Oxyura jamaicensis - includes ferruginea Lophodytes cucullatus 
Ruddy Duck Hooded Merganser 











BEST DOCUII:NT AUNLADLE 
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Mergus Sserrator Cathartes aura 
Red-breasted Merganser Turkey Vulture 











Coragyps atratus Elanoides forficatus 
a : 
Black Vulture Swallow-tailed Kite 
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ictinia mississippiensis - includes piumbea Accipiter striatus - includes 
Mississippi Kite erythrocnemius 








Sharp-shinned Hawk 





Accipiter cooperii Buteo jamaicensis 
Cooper's Hawk Red-tailed Hawk 
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Buteo platypterus Buteo swainsoni 
Broad-winged Hawk Swainson’s Hawk 


Yl 











@ 
Buteo regalis Buteogallus anthracinus 
Ferruginous Hawk Black Hawk 
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Circus cyaneus includes cinereus Pandion haliaetus 


may breed on the 
Marsh Hawk 


Caribbean coastal islands of Central and 
South America (1478 , 161) 





Osprey 
CZ - A 
“4, A, “a 





Falco mexicanus 





Falco peregrinus 


Peregrine Falcon 





Prairie Falcon 
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Falco columbarius Falco sparverius 
mers : 
Merlin American Kestrel 








Grus americana - near extinction Grus canadensis 
aS a 
Whooping Crane Sandhill Crane 





BEST DOCUMENT AVAILABLE 
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Porphyrula martinica Gallinula chloropus 
rs Ae. 
Purple Gallinule Common Gallinule 





ie 









Fulica americana Haematopus palliatus 
aE 
American Coot American Oystercatcher 





BEST DOCUMENT AYRM EDIE 
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Charadrius semipalmatus Charadrius melodus 
Semipalmated Plover Piping Plover 








Charadrius alexandrinus Charadrius wilsonia 
ELA ETE TE I IEE TE EET 
Snowy Plover Wilson’s Plover 
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Charadrius vociferus 





Killdeer 





Pluvialis dominica 
EE 
American Golden Plover 





BEST Dot 
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haradrius montana 
ntain Plover 
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Pluvialis squatarola 
nee ee 
Black-bellied Plover 
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Arenaria interpres 





Ruddy Turnstone 


Numenius americanus 
Long-billed Curlew 
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44 


Capella gallinago 





Common Snipe 





Numenius phaeopus 
Whimbrel 








Moen AIT P| F 
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Numenius borealis - near extinction Bartramia longicauda 
Eskimo Curlew Upland Sandpiper 
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— 
Actitis macularia Tringa solitaria 
| Spotted Sandpiper Solitary Sandpiper 


Yj | ‘ 





Agen” / AI AMEE 
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Tringa melanoleuca Tringa flavipes 
Greater Yellowlegs Lesser Yellowlegs 























Heteroscelus incanus Catoptrophorus semipalmatus 
Wandering Tattler Willet 
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Aphriza_virgata Calidris canutus 
Surfbird Red Knot 








\) . 


Vo... 








Calidris melanotes Calidris fuscicollis 
Pectoral Sandpiper White-rumped Sandpiper 











BEST Docu. AVAILABLE 
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Calidris bairdii Calidris minutilla 
Baird's Sandpiper Least Sandpiper 





Calidris pusilla Calidris mauri 
a — SE 
Semipalmated Sandpiper Western Sandpiper 


Wy 
yZ 
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Calidris alba Limnodromus griseus 
Sanderling Short-billed Dowitcher 





Limnodromus scolopaceus Micropalama himantopus 
Long -billed Dowitcher Stilt Sandpiper 
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Tryngites subruficollis Limosa fedoa 
PE A a 





Buff-breasted Sandpiper Marbled Godwit 











Limosa haemastica Recurvirostra americana 
a ape ers 
Hudsonian Godwit American Avocet 





BEST DOCUMENT /JAILABLE 














183 


Himantopus mexicanus 





Black-necked Stilt 





Steganopus tricolor 





Wilson's Phalarope 












BEST DOC 


Phalaropus fulicarius - winters mostly at 





Sea; southern Atlantic & Pacific Oceans 
Red Phalarope 





Lobipes lobatus - winters mostly at. 
sea southern Atlantic & Pacific Oceans 
Northern Phalarope 
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Larus glaucescens Larus occidentalis 


Glaucous-winged Gull Western Gull 
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Larus argentatus Larus californicus 
Herring Gull California Gull 





BEST DOCURENT iliL.02LE 
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Ss del l Larus atricilla 
9 a aeaeESD 
Ring-billed Gull Laughing Gull 





Larus pipixcan - many winter at sea Larus philadelphia 
Humboldt Current Bonaparte’s Gull 


Franklin's Gull 
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Xema_ sabini - many winter at sea - Gelochelidon nilotica 
Humboldt Current Gull-billed Tern 
Sabine’s Gull 








Sterna forsteri Sterna hirundo 
Forster's Tern Common Tern 





BEST DOCUMENT AY ALLABLE 
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Sterna dougallii Sterna fuscata - many winter at sea in the 
Roseate Tern Caribbean 
Sooty Tern 


















Sterna albifrons Sterna maxima 
Least Tern Royal Tern 








BEST DOCUMENT f° LADLE 
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Sterna elegans aterna sandyicensis - includes S_ 
EET ETE = 
Elegant Tern eurygnatha 


Sandwich Tern 








Sterna caspia Chlidonias niger 
Caspian Tern Black Tern 








MrT PUAN OD] 
BEST DOCUMENT AVALOOLE 
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Rynchops niger - found along coasts & Columba leucocephala 
Da a 8] 
major river systems of South America White-crowned Pigeon 


Black Skimmer 





Columba fasciata Columba flavirostris 


Band-tailed Pigeon Red-billed Pigeon 








BEST DOs Av hiiHvn 
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Zenaida asiatica Zenaida macroura 
White-winged Dove Mourning Dove 











Coccyzus minor Coccyzus americanus 
Mangrove Cuckoo Yellow-billed Cuckoo 























Coccyzus erythropthalmus 
Black-billed Cuckoo 























BEST DOCUMENT AVAILABLE 
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Caprimuilgus Carolinensis Caprimulgus vociferus - includes 
Chuck-will’s-widow noctitherus 


Whip-poor-will 











Phalaenoptilus nuttallii Chordeiles minor 
Poor-will Common Nighthawk 





BEST BObuiichs. AVALAGLE 














hordeiles acutipennis 


€sser Nighthawk 





Chaetura pelagica - includes chapmani; 
winter range not well known; records 
from Chile (1885) 

Chimney Swift 











BEST DOCUME 











Cypseloides niger - winter range poorly 
known; irregular distribution within 
breeding range 

Black Swift 





Chaetura vauxi 
Vaux's Swift 
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Aeronautes Saxatalis Archilochus colubris 
White-throated Swift Ruby-throated Hummingbird 








Archilochus alexandri Calypte costae 
Black-chinned Hummingbird Costa's Hummingbird 





BEST DOCUMEN: AVAILABLE 
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Calypte anna Selasphorus platycercus 
Anna's Hummingbird Broad-tailed Hummingbird 








Selasphorus rufus Selasphorus sasin 
Rufous Hummingbird Allen’s Hummingbird 





BEST DOCUMENT AVAILABLE 
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Stellula calliope Eugenes fulgens 
Calliope Hummingbird Rivoli’'s Hummingbird 
S 
Y 
Y A 
@ 

Lampornis clemenciae Amazilia yucatanensis 
Blue-throated Hummingbird Buff-bellied Hummingbird 








ru 


BEST DOGuincihi AL. 








197 


Amazilia verticalis Cynanthus latirostris 
oa SE eRe 


Violet-crowned Hummingbird Broad-billed Hummingbird 








Trogon elegans Megaceryle alcyon 
Coppery-tailed Trogon Belted Kingfisher 





BEST Dg - sme . on br: mime wa 
PUvitbieiti i Fou rc? 
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Sphyrapicus varius Sphyrapicus thyroideus 
Yellow-bellied Sapsucker Williamson's Sapsucker 











Tyrannus tyrannus Tyrannus dominicensis - occasionally breeds 
Eastern Kingbird in South America winter range (886) 


Gray Kingbird 





BEST DOCUMENT AVAILABLE 
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Tyrannus melancholicus - may be 2 species Tyrannus verticalis 
- couchii & melancholicus Western Kingbird 





Tropical Kingbird 








Tyrannus crassirostris Tyrannus voiferans 
Thick-billed Kingbird Cassin’s Kingbird 





gear Pa AOE 
BEST DOCUiNY AVAILAGLE 
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Pitangus sulphuratus 


liusCivora forficata Kiskadee Flycatcher 








Scissor-tailed Flycatcher 











Myiodynastes luteiventris Myiarchus crinitus 
Sulphur-bellied Flycatcher Great Crested Flycatcher 





— 


BEST DOCU AVAILADLE 
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Myiarchus tyrannulus Myiarchus cinerascens - includes nuttingi, 
Wied’s Crested Flycatcher casual to Costa Rica 


Ash-throated Flycatcher 


S 














Myiarchus tuberculifer Sayornis phobe 
Olivaceous Flycatcher Eastern Phoebe 





BEST DOCUMENT nviibhel! 
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Sayornis saya Empidonax flaviventris 
Say’s Phoebe Yellow-bellied Flycatcher 








Empidonax virescens Empidonax traillii - includes alnorum 
Le a ES ED 
Acadian Flycatcher Traill’s Flycatcher 





BEST DOCUMENT AVAILABLE 
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Empidonax minimus Empidonax hammondii 
ages ae me il . — 
Least Flycatcher Hammond's Flycatcher 











Empidonax oberholseri Empidonax wrightii 
Dusky Flycatcher Gray Flycatcher 





BEST DOCUMENT AVAILAGL 
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Empidonax difficilis - includes flavescens | Empidonax fulvifrons 
Western Flycatcher Buff-breasted Flycatcher 











Contopus pertinax Contopus sordidulus 


Coues’ Flycatcher Western Wood Pewee 

















Contopus virens 
EOS 
Eastern Wood Pewee 





Pyrocephalus rubinus 





Vermilion Flycatcher 





205 


Nuttallornis borealis 
Olive-sided Flycatcher 





Camptostoma imberbe - may include 
obsoletum (886) 


Beardless Flycatcher 





BEST DOCUMENT AVAILADL! 
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Tachycineta thalassina lridoprocne bicolor 
Violet-green Swallow Tree Swallow 














Riparia riparia Stelgidopteryx ruficollis 
Bank Swallow Rough-winged Swallow 





BEST DOCUMENT AVAILABLE 
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Hirundo rustica - winters irregularly Petrochelidon pyrrhonota 
throughout Middle America & S.W. United Cliff Swallow 
States 


Barn Swallow 





ZY, 


Uy, 
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Petrochelidon fulva 


Progne subis - includes dominicensis, 
Cave Swallow 


SEED 
modesta, chalybea 
Purple Martin 




















BEST DOCUMENT AVAILAE 
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Troglodytes aedon - includes brunneicollis, Cistothorus palustris 
musculus Long-billed Marsh Wren 
House Wren 








7 


Y 


_/ 








Cistothorus platensis Dumtella carolinensis 
Short-billed Marsh Wren Gray Catbird 


S 









BEST DOCUMENT AVAILABLE 























BEST DOCUMENT AVAILARL! 
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Catharus ustulatus Catharus minimus - occasionally winters 
Swainson’s Thrush N. to Costa Rica 


Gray-cheeked Thrush 


ae ar 
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Catharus fuscescens Sialia sialis 
Veery Eastern Bluebird 











BEST DOCUMENT AVAILABLE 
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Sialia mexicana Sialia currucoides 
a 
Western Bluebird Mountain Bluebird 








Myadestes townsendi Polioptila caerulea 
Townsend’s Solitaire Blue-gray Gnatcatcher 











BEST DOCUMENT AVAILALLE 
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Regulus Calendula Anthus  spinoletta 
Ruby- crowned Kinglet Water Pipit 








Y 
Y 
Z 


W 








Anthus spragueii 
enema) 


Bombycilla cedrorum 
Sprague’s Pipit Cedar Waxwing 








BEST DOCUMENT AVAILASLE 














Lanius ludovicianus 
Logaerhead Shrike 








Vireo griseus - includes pallens, 
modestus, caribaeus, crassirostris 








White-eyed Vireo 
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Vireo atricapilla 





Black-capped Vireo 


Vireo bellii 
ell’s Vireo 


BEST DOGuTENT AVAILABLE 
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Vireo vicinior Vireo flavifrons 
Gray Vireo Yellow-throated Vireo 





Vireo. solitarius Vireo altiloquus 
i een 
Solitary Vireo Black-whiskered Vireo 





BEST DOCUMENT AVAILABLE 
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Vireo olivaceus - includes qhivi, Vireo philadelphicus 
flaroviridis Philadelphia Vireo 
LE) 


Red-eyed Vireo 








Vireo gilvus - includes leucophrys Mniotilta varia 
Warbling Vireo Black-and-white Warbler 
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BEST DOCUMENT AVAILASLE 











216 








Protonotaria citrea Limnothlypis swainsonii 
ew eee 
Prothonotary Warbler Swainson’s Warbler 


S 











Helmitheros vermivorus Vermivora chrysoptera 
Worm-eating Warbler Golden-winged Warbler 





BEST DOCUNNT AVALLASLE 
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Vermivora pinus Vermivora bachmanii - near extinction 
Blue-winged Warbler Bachman's Warbler 











Vermivora celata 





Vermivora peregrina 
Tennessee Warbler 


Orange-crowned Warbler 
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BEST DOUG ziti raw Ab! 
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Vermivora ruficapilla 


Nashville Warbler Vermivora virginiae 


Virginia's Warbler 
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Vermivora crissalis 


; rmivora luciae 
Colima Warbler Ve 


Lucy's Warbler 











BEST DOCUMENT AVAILABLE 
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Parula americana - includes pitiayumi, Peucedramus taeniatus 
graysoni Olive Warbler 


Parula Warbler 









. 
® 











Dendroica petechia - includes Dendroica magnolia 
ep 
erithrachorides Magnolia Warbler 





Yellow Warbler 





BEST DOCUMENT AVAILABL: 
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ndroica tigrina - may be regular along 
the Caribbean Coast of Middle America 
(2080, 2082, 2083, 2084) 


Cape May Warbler_) 
S 


Dendroica coronata - includes auduboni 


Yellow-rumped Warbler 





Dendroica caerulescens - may be regular 
along the Caribbean Coast of Middle & 


South America 
Black-throated Blue Warbler 


S 


Dendroica nigrescens 
Black-throated Gray Warbler 








BEST DOGUiicii: AVAILASLE 
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ndi - records from Costa Dendroica virens 
Rica, Colombia (172, 1221) Black-throated Green Warbler 


Townsend's Warbler 


SD 








Dendroica chrysoparia Dendroica occidentalis 
ee 
Golden-cheeked Warbler Hermit Warbler 


2 








BEST DOC TaN A AVAILAGLE 
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Dendroica cerulea Dendroica fusca 
Cerulean Warbler Blackburnian Warbler 





Dendroica dominica Dendroica graciae 
Yellow-throated Warbler Grace’s Warbler 


BEST DOCUMENT AVAILABLE 
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Dendroica pensylvanica - occasionally vendroica castanea - may winter 
winters N. to southern Mexico regularly in Cuba. 
Chestnut-sided Warbler Bay-breasted Warbler 





Dendroica striata 


Blackpoll Warbler Dendroica pinus 
Pine Warbler 











BEST DOCUMENT AVAILABLE 
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Rs — kirtlandii - nearly extinct Dendroica discolor - includes vitelling 
Kirtland’s Warbler Prairie Warbler 





Dendroica palmarum Seiurus aurocapillus 
Palm Warbler Ovenbird 








BEST DOCUMENT AVAILABLE 
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Seiurus noveboracensis Seiurus motacilla 
SS 


Northern Waterthrush Louisiana Waterthrush 











Oporornis formosus Oporornis agilis 
Kentucky Warbler Connecticut Warbler 





BEST POC UsaE A Var maas 
‘ A ha ie i; ae c m F | i. 
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Oporornis philadelphia - includes tolmiei Geothlypis trichas 
Mourning Warbler Common Yellowthroat 








S 
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Icteria virens Cardellina rubrifrons 
Yellow-breasted Chat Red-faced Warbler 








SS 








BEST DOCUMENT AVAILABLE 
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Wilsonia citrina Wilsonia pusilla 
Hooded Warbler Wilson's Warbler 





Wilsonia canadensis Setophaga ruticilla 
Canada Warbler American Redstart 









L; 
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BEST DOCUMENT AVAILABLE 
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Myioborus pictus Dolichonyx oryzivorus 


Painted Redstart Bobolink — 








Sturnella magna 


Sturnella neglecta 
Eastern Meadowlark 


Western Meadowlark 








per DOCUMENT AVAILABLE 
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Xanthocephalus xanthocephalus Agelaius phoeniceus 
Yellow-headed Blackbird Red-winged Blackbird 











lcterus Spurius - includes fuertesi Icterus graduacauda 
Orchard Oriole Black-headed Oriole 








BEST BU Guida i kK é WILAULE 
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lcterus cucullatus Icterus parisorum 
ane aes - : 
Hooded Oriole Scott’s Oriole 





Icterus galbula - includes bullockii Euphagus cyanocephalus 
abeillei Brewer's Blackbird 


Northern Oriole 











BEST DOCUMENT AVAILABLE 
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Molothrus ater Molothrus aeneus 
Brown-headed Cowbird Bronzed Cowbird 

















Piranga ludoviciana Piranga olivacea 
Epi aeray 
Western Tanager Scarlet Tanager 





BEST DOCUMENT AVAILALL: 
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Piranga flava - includes severa! South Piranga rubra 








American forms (886) Summer Tanager 
Hepatic Tanager 











Pheucticus ludovicianus Pheucticus melanocephalus 
Rose-breasted Grosbeak Black-headed Grosbeak 
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BEST DOCUMENT AVAILABLE 
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Guiraca caerulea Passerina cyanea 
el el 
Blue Grosbeak Indigo Bunting 





Passerina amoena Passerina versicolor 
ee 
Lazuli Bunting Varied Bunting 





BEST DOCui.ci 
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Passerina Ciris Spiza americana 
. . . . a 
Painted Bunting Dickcissel 





Carduelis psaltria Carduelis tristis 
Lesser Goldfinch American Goldfinch 











BEST DOCUMENT AVAILABLE 
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Pipilo chlorurus Pipilo erthrophthalmus 
Green-tailed Towhee Rufous-sided Towhee 





Calamospiza me lanocorys Passerculus sandwichensis 
Lark Bunting Savannah Sparrow 











BEST DOCURZNT AVAILASLI 
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Ammodramus savannarum - Central 
American population very local; Florida 
population nearly extirpated 
Grasshopper Sparrow 





Pooecetes gramineus 
Vesper Sparrow 





@ 
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Chondestes grammacus Aimophila ruficeps 
Lark Sparrow Rufous-crowned Sparrow 








BEST DOUuinz ait PAUL OLE 


es eas 
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Aimophila botterii - includes petencia; 
winter range poorly known 





Spizella passerina 





Chipping Sparrow 
Botteri‘s Sparrow pping op 








Spizella breweri Prete Saeed 
Brewer's Sparrow 





BEST DOGuMciG AVAILADLE 























Melospiza lincolnii Nelospiza georgiana 
Lincoln's Sparrow swamp Sparrow 
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BEST DOCUMENT AVAILADLE 
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APPENDIX 5 


Distribution and Status of Nearctic Migrants in the Neotropics by 
Region and Country. 


This Appendix is divided into three sections according to the major 
regional divisions of the neotropics: South America - pp. 243-256; 
Middle America - pp. 257-270; West Indies - pp. 271-284. The symbols 
used to express the status of each species in the region are as follows: 

B - Breeding or permanent resident population of the species can 
be found in the country. 

T - Transient populations of the species can be found in the 
country during certain seasons of the year. 

W - Wintering populations of the species can be found in the 
country during certain seasons of the year. 

* - Few records. 


? - Status unknown. 
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PODICIPEDIDAE 
Podiceps nigricollis B 
Aechmophorus occidentalis 
Podilymbus podiceps B B B B BOB B B B B B B B 
PELECANIDAE 
Pelecanus ervthrorhynchos 
P. occidentalis B B B B B B B B 5 
PHALACROCORACIDAE 
Pnalacrocorax auritus 
Pp. olivaceus B B B B B B B B B B B B B 
ANHINGIDAE 
Anhinga anhinga B B B B B B B B B B B B 
ARDEIDAE 
Ardea herodias WoW 
Butorides striatus BW BW B B B B B B B B B B B 
Florida caerulea BW BW B B B B B B ? 
Bubulcus ibis B B B B R B B B B B ? B B 
Dichromanassa rufescens W 
Casmerodius albus B 8B B B B B BB 
Egretta thula B B86 B B B B B B 
Hydranassa tricolor B BB B B B B B 
Nycticorax nycticorax B BB B B os B B B B B B B 
Nyctanassa violacea B B B B B B B B 
Ixobrychus exilis BW SO B B B B B B B B B 
Botaurus lentiginosus 
CICONIIDAE 
Mycteria americana B BB B B B B B B BB 
“ a 





Colombia 


Venezuela 


24] 


Guyana 
Surinam 
French Guiana 
Brazil 
Ecuador 


Peru 





Paraguay 
Uruguay 


Bolivia 
Chile 


Argentina 





THRESKIORNITHIDAE 
Plegadis falcinellus 
P. chihi 

Eudocimus albus 
Ajaia ajaja 


ANATIDAE 

Anser albifrons 
Chen caerulescens 
Dendrocygna autumnal is 
0D. bicolor 

Anas platyrhynchos 
strepera 

acuta 

crecca 

discors 
cyanoptera 
americana 
clypeata 

Aix sponsa 

Aythya americana 
A. collaris 

A. valisineria 

A. affinis 

Oxyura jamaicensis 
Lophodytes cucullatus 
“Mergus serrator 


> > > & > YP YS 


CATHARTIDAE 
Cathartes aura 
“oragyps atratus 


' 


ow Ww 
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ACCIPITRIDAE 
Elanoides forficatus B 6B OB B B 6BWhUcBlUcBUlUCBBC? 
Ictinia mississippiensis B B ~B B B B BB Bb BB 8B 8 Bi 
Accipiter striatus Bb. UB B B 8B OB B 
A. cooperii : 
Buteo jamaicensis 
8. platypterus ™W TW TW W WW W 
8. swainsoni Ww WW WW WwW \ \W W 
B. regalis 
Buteogallus anthracinus 
Circus cyaneus Bu B® B B B B B B B B 
PANDIONIDAE 
Pandion haliaetus ™W WwW TW ™W ™W W WW W WwW ™W WwW WwW 
FALCONIDAE 
Falco mexicanus 
F, peregrinus ™W WwW W TW ™W BW W WwW W W W BW sBW 
F. columbarius W W W 
F. sparverius B B B B B B B B B B B B B 
GRUIDAE 
Grus americana 
G. canadensis 
RALLIDAE 
Rallus elegans 
R. limicola B B B 
Porzana carolina “ wl W TW WwW 
Laterallus jamaicensis ? B B 

B B B B B B B B B B B B 


Porphyrula martinica 


BEST 


DOCUMENT AVAILABLE 
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Gallinula chloropus B B B B B BB B B B B BOB 
Fulica americana B? B B B B B 
HAEMATOPODIDAE 
Haematopus palliatus B B B B BOB B B B B B 
CHARADRIIDAE 
Charadrius semipalmatus JW ™W WwW Ww WW W WwW T WW 
C. melodus * 
C. alexandrinus B B 
C. wilsonia B B B B B BB 
C. vociferus ¥  =* WwW 6B B 
C. montana 
Pluvialis dominica T T T T T W T W W 
P. squatarola ™ WwW W ™ W W TW W W W W 
SCOLOPACIDAE 
Arenaria interpres ™W W TW ™W WwW WW WW Wl W 
Capella gallinago BW =6BW CBW StCé~BWi‘(<iéiWC BCOBBWC#SCB B B B BOB 
Numenius americanus 
N. phaeopus ™W W W TW Ww W W W 
N. borealis W W W 
Bartramia longicauda T T T T TW T T T W WwW * YW 
Actitis macularia ™W W TW ™W Ww Wé#WééWésW eWésW fFW w 
Tringa solitaria Ww W Ww Ww WW WWW WT W 
T. anlensleuce Ww Ww Ww WwW #W#MW#MW#W#s#W#sW#sWfHW W 
T. flavipes wu WW WwW WM WwW W W WwW WW W 
Heteroscelus incanus . % 
Catoptrophorus semipalmatus Ww Ww Ww Ww WW W W W 
Aphriza virgata TW Ww OW W 
Calidris canutus ? T WT TW ™W 
C. melanotos T T ? T ? T T W W W W 


BEST DOCUMENT AvAiwho. 
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Surinam 
French Guiana 
Ecuador 
Bolivia 
Paraguay 
Uruguay 
Argentina 


Colombia 
Venezuela 
Peru 


Guyana 





fuscicollis 

bairdii 

minutilla 

pusilla 

mauri 

. alba 

Limnodromus griseus 

L. scolopaceus 
Micropalama himantopus 
Tryngites subruficollis 
Limosa fedoa 

L. haemastica T T T T T W 
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RECURVIROSTRIDAE 
Recurvirostra americana 
Himantopus mexicanus B B B B B 8 B B B B B B B 


PHALAROPODIDAE 

Phalaropus fulicarius * *  * * ys 
Steganopus tricolor T W T 7 WWW WW 
Lobipes lobatus * 


LARIDAE 

Larus glaucescens 
L. occidentalis 
L. argentatus 
L. californicus 
L. delawarensis 
L 
L 
L 


= 
= 
= 
= 
= 
= 
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. atricilla 
. pipixcan TW W WW 
. philadelphia 
Nema sabini w W W 


BEST DOCUMENT AVAILABLE 
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Ss eg2i& 65 & & Be 5 EE 
Gelochelidon nilotica W W B? W B? 8? BW B B ? B 
Sterna forsteri 
S. hirundo Ww W WW Ww WwW WW WwW ? W 
S. dougal]ii BY ad 
S. fuscata W W W 
S. albifrons ™W TW Ww WwW W 
S. maxima 0 Ww W d W wl 
S. elegans W WwW “ 
S. sandvicensis Ww TW TW W TW w WW 
S. caspia W 
Chlidonias niger W W W W W w * 
RYNCHOPIDAE 
Rynchops niger B B B B B B B B B B B 
COLUMBIDAE 
Columba leucocephala 
C. fasciata B B B B B B 
C. flavirostris 
Zenaida asiatica B B B 
Z. macroura ad 
CUCULIDAE 
Coccyzus minor 
C. americanus wl W W w WW iW W W nl W a 
C. erythropthalmus n w W W 
STRIGIDAE 
Micrathene whitneyi 
Athene cunicularia B B B B B B B B B B B 
Asio flammeus B B B B B B B B B B B 


BEST DOCUMENT AYAILACL 
Wiltvuhd id sid Pedkanwil 








246 





so 
— 
cs 
2 3 ‘ 2 
£ % E i = - > _ 
2 | = - ° = a | © ~ 
Ee N 2 = Ss) - a=) > mo s @ c 
So a o - : N o | - a] om - aw 
- — > _ aw © Ss : _ ‘= ~~) ad o 
°o av =] Ss = = U a So © = £& «a 
oO > Oo “4 KX co uw a. foe) a. = oO <= 
CAPRIMULGIDAE 
Caprimulgus carolinensis a * 
C. vociferus 
Phalaenoptilus nuttallii 
Chordeiles minor ?7™ WwW WW TW ™ Ww Ww WW WwW WW Wéiew w 
C. acutipennis BW BOB B B B B B BB B 
APODIDAE 
Cypseloides niger 
Chaetura pelagica og oT B & B & BO w Cb B 
C. vauxi B 


Aeronautes saxatalis 


TROCHILIDAE 
Archilochus colubris 
A. alexandri 

Calypte costae 

C. anna 

Selasphorus platycercus 
S. rufus 

S. sasin 

Stellula calliope 
Eugenes fulgens 
Lampornis clemenciae 
Amazilia yucatanensis 
A. verticalis 
Cynanthus latirostris 


TROGONIDAE 
Trogon elegans 


BEST DOCUMENT AVAMLABLE 
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Colombia 
Venezuela 
Guyana 
Surinam 
French Guiana 
Brazil 
Ecuador 
Peru 
Bolivia 
Paraguay 
Uruguay 
Chile 
Argentina 





ALCEDINIDAE 
Megaceryle alcyon * 


PICIDAE 
Sphyrapicus varius 
S. thyroideus 


TYRANNIDAE 

Tyrannus tyrannus TW WwW 6 ™W WWW W 
dominicensis W W 
melancholicus 8 8 B B B B B B B 6B B B 
verticalis 
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crassirostris 

T. vociferans 

liuscivora forficata 
Pitangus sulphuratus 
Myiodynastes luteiventris 
Myiarchus crinitus 

M. tyrannulus 

M. cinerascens 

M. tuberculifer B B B B B B B B B B B 
Sayornis phoehe 

S. saya 

Empidonax flaviventris 

virescens W w 

traillii WwW TW " w W W 
minimus 


eg" mw 
e 


hammond? i 
oberholseri 
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wrightii 
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Colombia 
Venezuela 
Surinam 


Guyana 


French Guiana 


Brazil 


Ecuador 


Peru 


Bolivia 
Paraguay 


Uruguay 


Chile 


Argentina 





E. difficilis 

E. fulvifrons 

Contopus pertinax 

C. sordidulus W 
C. virens ?™W 
Nuttallornis borealis Ww 
Pyrocephalus rubinus B 
Camptostoma imberbe 


7", == 


HIRUNDINIDAE 

Tachycineta thalassina 
Iridoprocne bicolor 
Riparia riparia 
Stelgidopteryx rufi.ollis 
Hirundo rustica 
Petrochelidon pyrrhonota 
P. fulva 

Progne subis BW 6BWSOBW BW 
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TROGLODYTIDAE 

Troglodytes aedon BOB B B 
Cistothorus palustris 

C. platensis B B B 


MIMIDAE 
Dumtella carolinensis * 
Oreoscontes montanus 


TURDIDAE 

Turdus migratorius 

Hylocichla mustelina * 
Catharus guttatus 


o xi = = 


“7 ec 


o xi = = 


WW 
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Colombia 
Venezuela 
Guyana 
Surinam 
French Guiana 
Brazil 
Ecuador 
Peru 
Bolivia 
Paraguay 
Uruguay 
Chile 





=] Argentina 


= 


C. ustulatus Ww HW WwW WOW 
C. minimus Ww WwW WwW wWoeoFW 
C. fuscescens W W W 
Sialia sialis 

S. mexicana 

S. currucoides 

Myadestes townsendi 


= <= = 


SYLVIIDAE 
Polioptila caerulea 
Regulus calendula 


MOTACILLIDAE 
Anthus spinoletta 
. Spragueii 


BOMBYCILLIDAE 
Bombycilla cedrorum 


LANIIDAE 
Lanius ludovicianus 


VIREONIDAE 

Vireo atricapilla 

V. griseus 

V. belli 

VY. vicinior 

V. flavifrons Ww oW 

V. solitarius 

V. altiloquus W w W W 


BEST DOCUMENT AVAILAL. 
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Colombia 
Venezuela 
French Guiana 
Brazil 
Ecuador 
Peru 
Bolivia 
Paraguay 
Uruguay 
Chile 
Argentina 





Guyana 
@ 1|Surinam 


co 
Cc 
= 
Cc 
= 
co 
= 
co 
= 
wo 
= 
= 
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V. olivaceus BIW BIW B 
V. philadelphicus ad 
V. gilvus B B 


ioe] 
ow 
wo 


PARULIDAE 

Mniotilta varia " " n 
Protonotaria citrea " * 

Limnothlypis swainsonii 

Helmitheros vermivorus 

Vermivora chrysoptera Ww OW 

V. pinus 

V. bachmanii 
V. peregrina * a 

V. celata 

V. ruficapilla 

V. virginiae 

V. crissalis 

V. luciae 

Parula americana B BB B BB BB BB B 
Peucedramus taeniatus 

Dendroica petechia BW BW WwW W a w BW BW 

magnolia 
tigrina 
caerulescens ° 

corona ta id 

nigrescens 

townsend i 

virens ° 

. chrysoparia 

. occidentalis 

cerulea Ww WwW Ww WwW . 


o 9° OU VO Oo Oo OU OU Oo O&O 


BEST DOCUMENT AVAILADLE 
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D. fusca Ww 6€«W Ww WW 
D. dominica 
D. graciae 
D. pensylvanica > 9 
D. castanea WwW o6«WW 
D. striata WwW WwW W W Ww Ww rs W ° ~ * 
D. pinus 
D. kirtlandii 
0. discolor 
D. palmarum 
Seiurus aurocapillus Ww OW Ww OW 
S. noveboracensis 4 WwW Ww W W 
S. motacilla Ww UW 
Oporornis formosus W W 
0. agilis Ww Ww ” 
0. philadelphia Ww OW W 
Geothlypis trichas , % 
Icteria virens 
Cardellina rubrifrons 
Wilsonia citrina 
W. pusilla 
W. canadensis Ww o6€UW w * n 
Setophaga ruticilla Ww o6UW ” W ” « 
Myioborus pictus 
IC TERIDAE 
Dolichonyx oryzivorus T T T W WwW W ” 
Sturnella magna B B 8B B BOB 
S. neglecta 


Xanthocephalus xanthocephalus 
Agelaius phoeniceus 


BEST DOCUMENT AVAILABi! 
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Colombia 
Venezuela 
Guyana 
Surinam 
French Guiana 
Brazil 
Ecuador 

Peru 

Bolivia 


Paraguay 


Uruguay 


Chile 


Argentina 





= 
= 


Icterus spurius 
1. graduacauda 
I. cucullatus 
I. narisorum 

I. galbula Ww WwW 
Euphagus cyanocephalus 

Molothrus ater 

M. aeneus 


THRAUPIDAE 

Piranga ludoviciana 

P. olivacea " 
P. flava B B a B B B 8 B 2 
P, rubra 


FRINGILLIDAE 

Pheucticus ludovicianus Ww WwW Ww WwW 
P. melanocephalus 
Guiraca caerulea 
Passerina cyanea 
P. amoena 

P. versicolor 

P. ciris 

Spiza americana a W 0 W W 

Carduelis psaltria B B B B 
C. tristis 

Pipilo chlorurus 

P. erythrophthalmus 

Calamospiza melanocorys 

Passerculus sandwichensis 

Anmodramus savannarum B B 


BEST DOCUMENT AVAILAGLE 
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Ecuador 
Bolivia 
Paraguay 
Uruguay 
Chile 
Argentina 


French Guiana 
Peru 


Colombia 
Venezuela 
Guyana 
Surinam 
Brazil 





Pooecetes gramineus 
Chondestes grammacus 
Aimophila ruficeps 
A. botterii 

Spizella passerina 
S. breweri 

S. pallida 

S. atrogularis 
Zonotrichia leucophrys 
Melospiza lincolnii 
M. georgiana 
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PODICIPEDIDAE 
Podiceps nigricollis BTW TW 
Aechmophorus occidentalis BW 
Podilymbus podiceps BTW BTW BTW BTW BTW BTW BTW BTW 
PELECANIDAE 
Pelecanus erythrorhynchos W W * 
P. occidentalis BTW BTW BT BTW BTW BTW BTW BTW 
PHALACROCORACIDAE 
Phalacrocorax auritus BW * 
P. olivaceus BTW B?? BB??? B?? = B?? B?? B?? B?? 
ANHINGIDAE 
Anhinga anhinga BTW B?? ss B?? B22? —s-B?? B?? B?? B?? 
ARDEIDAE 
Ardea herodias BTW ?7W 286M TW TW ™ TW TW 
Butorides striatus BTW BIW =6BTW BTW = BTW BTW BIW BTV 
Florida caerulea BTW ?™W ?T™W BTW BTW BTW BTW BIW 
Bubulcus ibis BTW ??? ??? B?? Bi? B?? B?? B?? 
Dichromanassa rufescens BTW ?TW ° ? 
Casmerodius albus BTW BIW ?T™W ™W BTW TW ™W WW 
Egretta thula BTW BTw ?TW BIW BTW BTW BTW BTW 
Hydranassa tricolor BTW BTW ?TW RT™ B BTW BTW BTW 
Nycticorax nycticorax BTW BT? BTW BTW B BTW BTW BTW 
Nyctanassa violacea BTW BTW BIW CTW BT BTW BTW BTW 
Ixobrychus exilis BTW BTW ?TW BTW BTW BTW BTW BTW 
Botaurus lentiginosus TW TW * TW TW TW WJ * 
CICONIIDAE 
Mycteria americana BTW 2222-22? B?? ss: B?? B?? B?? B?? 
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THRESKIORNI THIDAE 

Plegadis falcinellus 

P. chihi BTW TW * TW 

Eudocimus albus B?? B?? * BTW W ? 

Ajaia ajaja B?? ??? * B B B 

ANATIDAE 

Ansar albifrons 

Chen caerulescens W ° 

Dendrocygna autumnalis BW ?TW B?? B B 2??? 

D0. bicolor BW W B 

Anas platyrhynchos BW ™ ° 

A. strepera W 

A. acuta TW TW TW TW ? 

A. crecca W ” * Wi 

A. discors W TW “ TW TW ? 

A. cyanoptera BTW TW T ? 

A. americana TW TW W ? 

A. clypeata TW TW W WJ ? 

Aix sponsa W 

Aythya americana BW 

A. collaris TW TW 

A. valisineria W W W 

A. affinis TW TW i TW TW ? 

Oxyura jamaicensis BW W TW 

Lophodytes cucullatus W 

ifergus serrator 

CATHARTIDAE 

Cathartes aura BTW BTW BTW BTW BTW B?? 

Coragyps atratus BTW BTW BTW BTW BTW B?? 
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ACCIPITRIDAE 
Elanoides forficatus BTW BIW BT BT B?? B?? BT? 
Ictinia mississippiensis BT BT BT B BT BT BTW 
Accipiter striatus BW TW TW WW ? TW W 
A. cooperii BW TW * * 
Butec jamaicensis BTW BTW B?? BTW B?? = B?? BTW BW 
B. platypterus ™ TW * TW TW ? TW TW 
B. swainsoni TW TW TW TW TW TW TW 
B. regalis W 
Buteogallus anthracinus BIW B B B B B B 
Circus cyaneus TW TW TW TW ? TW TW 
PANDIONIL 
Pandion haliaetus BTW BTW Bu ?T™ 2TH 22? ™W TW 
FALCONIDAE 
Fa” ~o mexicanus Bi 
F. peregrinus BTW TW TW TW T ? T TW 
F. columbarius W TW T TW ? Tl TW 
F. sparverius BIW BTW TW BTW TW BTW TW TW 
GRUIDAE 
Grus americana W 
G. Canadensis \y 
RALLIDAE 
Ralius elegans BW 
R. limicola BTW W 
Porzana carolina BTW TW TW TW TW TW WJ 
Laterallus jamaicensis BTW W R?? * 
Porphyrula martinica B?? B?? R B?? B ? B B 


BEST DOCUN iT 
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= Oo fea) bd tu = OO a 
Gallinula chloropus B?? ?T™W ? ??? ?2W ? B B?? 
Fulica americana BIW BTW W BTW ™W ? TW W 
HAEMA TOPODIDAE 
Haematopus palliatus B?? ? T ? ? 82? 
CHARADRIIDAE 
Charadrius semipalmatus TW TW TW TW TW Ty TW TW 
C. melodus 
C. alexandrinus BTH * * na 
C. wilsonia BTW ? B?? TW TW ? BTW BTW 
C. vociferus BTW TW TW TW TW ? TW TW 
C. montana W 
Pluvialis dominica T T ? T TW 
P. squatarola TW TW ™ TW ™W TW TW ™W 
SCOLOPACIDAE 
Arenaria interpres TW ™ ™W TW ™W TW TW T™ 
Capella gallinago T™ ™W TW TW TW TW TW TW 
Numenius americanus W W * * 
N. phaeopus Tw TW * TW TW T Ty TW 
N. borealis * 
Bartramia longicauda T T . T T T T T 
Actitis macularia TW TW TW TW TW T TW TW 
Tringa solitaria TW TW TW TW Tw TW TW W 
T. melanoleuca TW TW T TW T T? TW TW 
T. flavipes TW TW T? TW TW T? TW ™ 
Heteroscelus incanus TW ™W * 
Catoptrophorus semipalmatus TW TW ?? TW W ? TW TW 
Aphriza virgata TW TW TW TW TY TH ™ 
Calidris canutus T * T T T? 
C. melanotos T T T T T T T T 


BEST POPPI Age: r age; 
Vv Wilh) § KV Aiis ‘ 
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= Oo co = tu = oO a. 
C. fuscicollis T T T T T * T 
C. bairdii T T T T 
C. minutilla TW TW TW TW TW ™W TW TW 
C. pusilla Tw TW ? TW TW ? Tw W 
C. mauri TW TW ? TW TW ? TW TW 
C. alba TW Tw TW TW TW TW TW Tw 
Limnodromus griseus TW TW TW ™ ? ™W TW 
L. scolopaceus TW ™ TW * 
Micropalama himantopus T T T ? T 
Tryngites subruficollis T * T T T T 
Limosa fedoa TW ™W ° TW TW 
L. haemastica T ‘ 
RECURVIROSTRIDAE 
Recurvirostra americana }5W W ? n 
Himantopus meyxicanus BTW BTW ? Ty TW ? ? B?? 
PHALAROPOD IDAE 
Phalaropus fulicarius 
Steganopus tricolor T T T T T 
Lobipes lobatus T T T * TW 
LARIDAE 
Larus glaucescens \W 
L. occidentalis W 
L. argentatus TW Tw \W Ty ? ¥ 
L. californicus W 
L. delawarensis Tw TW ? TW \y 
L. atricilla BTW ™W ? 222? W ? TW ™W 
L. pipixcan T ° TW TW T? TW TW 
L. philadelphia W * 
Xema sabini T Tw 


BEST DOCUMENT AVAILABLE 
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Gelochelidon nilotica BT ™ ? ™W ? T TW 
Sterna forsteri W " W 
S. hirundo TW TW * T ? ? * TW 
S. dougallii ? B 
S. fuscata BTW B?? 2??? * * 22? 
S. albifrons BT ?TW B?? T ? * 
S. maxima BTW ™ ™ 22? W ? ™W W 
S$. elegans BT T ™W TW 
S. sandvicensis BTW ™ Bw ? Tw 
S. caspia ™W ad + ? WJ 
Chlidonias niger T T T T T T TW 
RYNCHOPIDAE 
Rynchops niger BTW * T™W ™ ? W 
COLUMBIDAE 
Columba leucocephala BW BW BY 
C. fasciata BW BY BW BW BW B B 
C. flavirostris BiW B ? B B B B 
Zenaida asiatica BTW BTW BIW 3=s BTW BTW BIW 2??? 
Z. macroura BTW ™W ™ ™W TW ™W BTW BTW 
CUCUL IDAE 
Coccyzus minor B ? B BT B ? ? 
C. americanus BT T ?T T T ? T 
C. erythropthalmus T T * T ? 
STRIGIDAE 
Micrathene whi tneyi BTW 
Athene cunicularia BTW TW ? ° ?™W * * 
W W * 


Asio flammeus 


BEST DO 


GUMENT 
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AVAILABL 
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CAPRIMULGIDAE 
Caprimulaus carolinensis TW TW ™ T ? TW 
C. vociferus BIW BIW ™W BTW BTW ? * 
Phalaenoptilus nuttallii 81W 
Chordeiles minor BT ?T BT ?T ? BT? T T 
C. acutipennis BTW ?Ti T TW TW ? TW BTW 
APODIDAE 
Cypseloides niger BT ??? ? ? 
Chaetura pelagica T T + T ? T 
C. vauxi BTW BIW ?T™W BIW B?? B?? 
Aeronautes saxatalis BIW B B?? B TW 
TROCHILIDAE 
Archilochus colubris TW ™ TW ™ TW ™ TW W 
A. alexandri RI 
Calypte costae Ri 
C. anna Bu 
Selasphorus platycercus 81 B 
S. rufus F 
S. sasin WW 
Stellula calliope W 
Eugenes fulgens BTW B B B B B B 
Lampornis clemenciae BTW 
Amazilia yucatanensis BTW B B?? ° 
A. verticalis BTW 
Cynanthus latirostris BTW 
TROGONIDAE 
BTW B B B B B 


Trogon elegans 


BEST DOCUMENT 


AVAILABLE 
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ALCEDINIDAE 
Megaceryle alcyon TW TW ™ ™W TW ™ ™ w 
PICIDAE 
Sphyrapicus varius ™W ™ ™W ™ TW ™ ™ wi 
S. thyroideus W 
TYRANNIDAE 
Tyrannus tyrannus T T T ™W T i T T? 
T. dominicensis T ? ? W 
T. melancholicus BTW B B B B B B B 
T. verticalis TW TW TW TW ? * 
T. crassirostris B B 
T. vociferans BTW Wl * 
Muscivora forficata ™ TW TW Ty ow TW TW nw 
Pitangus sulphuratus BTW B B B B B B B 
Myiodynastes luteiventris BT BT BT BT BT BY BT 
Myiarchus crinitus TV Ti THY TM ™ ™ T! \ 
M. tyrannulus BTW B B B B ts 
M. cinerascens BTW BTW BTW B ? B?? 
M. tuberculifer BTW B B B B B B B 
Sayornis phoebe W 
S. saya BTW 
Empidonax flaviventris ™W TW ™ TW ™ ™ ™ W 
E. virescens T T T T ? ™w ™ 
E. traillii T W TW ™ ? ™ ™W 
EF. minimus TW ™W TW TW TW TW TW Vl 
E. hammondii TW ™ W W ? 
E. oberholseri ™ 
E. wrightii Tw 


BEST 0 


-~ a’ ne , 
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4 i eo hadd 
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E. difficilis  - BIW BTW BOOB ? B B 
E. fulvifrons BTW B 
Contopus pertinax BTW BW B?? —«~éB ? ? 
C. sordidulus BT BT BT BT BT T ™ 
C. virens T T T? T ? T T? 
Nuttallornis borealis Tw ™ ™ T T ™ ™ ™ 
Pyrocephalus rubinus BTW B?? BW 2? ? * 
Camptostoma imberbe BTW B B b B ? B 
HIRUNDINIDAE 
Tachycineta thalassina BTW TW W W * * 
Iridoprocne bicolor - ™ TW ™ ? * W 
Riparia riparia T T T T T T T T 
Stelgidopteryx ruficollis 81W BTW BTW BTW 86s: BTW BIW BTW BTW 
Hirundo rustica BTW ™ T ™W ? ™ T 
Petrochelidon pyrrhonota 81 T . T T T 
P. fulva BTW 
Progne subis BTW BTW BTW BT B BTW B BTW 
TROGLODYTIDAE 
Troglodytes aedon BTW B B B 3 2 ig B 
Cistothorus palustris BTW 
C. platensis BTW B B B B B B 
MIMIDAE 
Dumte!la carolinensis ™W ™ TW ™ TW TW TW 
Oreoscoptes montanus W 
TURDIDAE 
Turdus migratorius BTW W 
Hylocichla mustelina ™ ™ ™ ™ ™ ™ ™ TW 
Catharus guttatus BTW W 


BEST DOCUMENT AVAILADI 
iweb i AVAILA VL 
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C. ustulatus TW ™ T TW ™ ? TW ™ 
C. minimus T T T T ? ™ T 
C. fuscescens T T T T ? T T 
Sialia sialis BTW B B B B 
S. mexicana BTW 
S. currucoides w 
Myadestes townsend BTW 
SYLVIIDAE 
Polioptila caerulea BTW Tw ?W \W 
Regulus calendula W W 
MOTACILLIDAE 
Anthus spinoletta a T™ * 
A. spragueii " 
BOMB YCILLIDAE 
Bombycilla cedrorum ™W ™ ™ TW ™ 
LANIIDAE 
Lanius ludovicianus BTW 
VIREONIDAE 
Vireo atricapilla viW 
V. bellii BTW TW ™W T 
Y. vicinior W 
V. flavifrons TW ™ TW TW TW 
¥V. solitarius BTW BIW ??? BIW BY 
¥V. altiloquus ° 
Bcol be ‘ee 
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¥. olivaceus BT BT BT BT T ? BTW BT 
¥. philadelphicus TW ™ * Tw W ? TW ™W 
¥. gilvus BTW BTW BTW = BTW B?? B?? S 
PARULIDAE 
Mniotilta varia Tw TW ™ Tw TW Tw Tw ™ 
Protonotaria citrea TW TW T TW ? TW ™ 
Limnothlypis swainsonii ‘ “ W 
Helmitheros vermivorus TW ™ ™w ™ TW ™ ™ ™ 
Vermivora chrysoptera T ™ Ww TW ? ™ TY 
¥. pinus TW Tw 1 TW TW ™ W 
¥. bachmanii 
¥V. peregrina TW Tw ™ Tw TW Ww ™ ™ 
¥. celata Ww W W 
V. ruficapilla TW " Wi ‘ 
Vv. virginiae W 
V. crissalis i 
V. luciae a 
Parula americana BTW BTW ™W B?? T? B? B* B 
Peucedramus taeniatus BTW B B B 
Dendroica petechia BTW BTW BTW BTW BTW BTW BTW BIW 
0. magnolia Tw ™ TW TW TW Ww TW TW 
0. tigrina ™ T * * * 
D. caerulescens W TW W * 
D0. coronata BTW RTW W TW TW W TW \ 
D. nigrescens W . 
D. townsend ™ TW TY TW TW TW * 
D. virens ™W W ™ ™ TW ™ ™ W 
0. chrysoparia T TW W ? 
D. occidentalis TW TW TW 4 ? * * 
0. cerulea T T T T T T T 


2 e P 
at a5 7% 
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D. fusca T T T T ™w ? TW TW 
0. dominica Tw TW ™ TW T w * 
0. graciae BTW B B B B B 
D. pensylvanica ™ Tw T Tw TW ™ \ 
0. castanea T T 1? T ? TW ™ 
D0. striata T 
OD. pinus 
0. kirtlandii 7 
0. discolor ™W e n ™ T * 
D. palmarum W T W ” * 
Seiurus aurocapillus ™ ™ ™ ™ ™ on ™ ™W 
S. noveboracensis ™ ™ ™ ™w WwW ™ Tw ™w 
S$. motacilla ™ ™ 1? ™ WwW ? Tw ™ 
Oporornis formosus -¥ ™ ™ T ™ TW Tw 
0. agilis sd 
0. philadelphia ™W ™ T Tw ™ Tw Tw ™ 
Geothlypis trichas BTW Tw TW ™ TW ™ TW W 
Icteria virens BTW TW ‘TW ™ Tw ™ Tw ™W 
Cardellina rubrifrons W W " 
Wilsonia citrina TW TW TW TW ” Tw ™ W 
W. pusilla TW TW TW ™ TW ™ TW T 
W. canadensis T T 1? ™W T ? T TW 
Setophaga ruticilla Tw ™ TW lw ™W TW TW TW 
Myioborus picts, BIW B B B ? 
ICTERIDAE 
Dolichonyx oryzivorus T T T T ? * 
Sturnella magna BTW B B B B B B B 
S. neglecta 
Xanthocephalus xanthocephaius W * 
Agelaius phoeniceus Bw SO B?? B B B B 
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Icterus spurius BIW ™W TW TW ™ TW TW 
I. graduacauda BTW ° B 
I. cucullatus BTW C 
I. parisorum BTW 
I. galbula BTW TW ™W TW TW TW TW TW 
Euphagus cyanocephalus W ° 
Molothrus ater BTW 
M. aeneus BTW B B B B B B B 
THRAUP IDAE 
Piranga ludoviciana ™ TW TW ™W TW TW * 
P. olivacea T T T T T 1? T? ™W 
> die BTW = sBW B B B B B B 
» oie ™ ™W ™W ™ WW ™ Tu TW 
FRINGILLIDAE 
Pheucticus ludovicianus TW TW TW TW TW TW ™W TW 
P. melanocephalus BTW 
Guiraca caerulea BTW BTW TW BTW BT? BTW BIW W 
Passerina cyanea aa TW TW TW TW TW TW W 
P. amoena BTW 
P. versicolor BTW B 
P. ciris TW Tw ™ TW T ? TW W 
Spiza americana Tw ? T TW ? ? ™W TW 
Carduelis psaltria BTW ? B B B B B 
C. tristis W 
Pipilo chlorurus W 
P. erythrophthalmus BTW B 
Calamospiza melanocorys W 
Passerculus sandwichensis 51 W W W ™ 
Q4mmodramus savannarum BTW =? TW CBW B ™ B B B?? 

Mo Cress j 
BEST DO Cu wikia) BP Fhe f 








267 





2 , s § 
8 §&§ «# § gs € §& g& 
x 0 ~ e ad 5 = b] 
= 3 Fs £ Gi = 8 a 
Pooecetes gramineus W W 
Chondestes grammacus W W * W 
Aimophila ruficeps BTW 
A. botterii BTW B 
Spizella passerina BTW B 
S. breweri W 
S. pallida W W 
S. atrogularis BTW 
Zonotrichia leucophrys W 
Melospiza lincolnii ™ W ’ WOW 
W 


M. georgiana 








BEST DOCUMENT AVAILASLE 
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PODICIPEDIDAE 
Podiceps nigricollis 
Aechmophorus occidentalis 


Podilymbus podiceps BW BW BW BW BW BW BW 
PELECANIDAE 

Pelecanus erythrorhynchos . ° * 

P. occidentalis BTW BIW BIW BIW BIW BTW BTW 
PHALACROCORACIDAE 

Phalacrocorax -auri tus ’ BW BW 

P. olivaceus B B 

ANHINGIDAE 

Anhinga anhinga B 

ARDEIDAE 

Ardea herodias BW BW BW BW BW W W 
Butorides striatus BW BW BW BW BW BW BW 
Florida caerulea BW BW BW BY BW BW BW 
Bubulcus ibis B B B B B B B 
Dichromanassa rufescens BW BW BW BW BW 

Casmerodius albus BW BW BW BW BW BW BW 
Egretta thula BW BW BW BW BW W W 
Hydranassa tricolor BW BW BW BW BY ? ? 
Nycticorax nycticorax BW BW BW BW BW BW BW 
Nyctanassa violacea BW BW BW BW BW BW BW 
Ixobrychus exilis BW BW BW BW BW BW 
Botaurus lentiginosus W W W W W 

CICONIIDAE 

Mycteria americana ? ? ? 


BEST DOCUMENT Ay AiLASLE 
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Puerto Lesser Trinidad 
Bahamas Cuba Jamaica Hispaniola Rico Antilles & Tobago 
THRESKIORNI THIDAE 
Plegadis falcinellus B B B 
P. chihi 
Eudocimus albus B B B B 
Ajaia ajaja B 
ANATIDAE 
Anser albifrons ° ° 
Chen caerulescens 
Dendrocygna autumnalis W 
0. bicolor 
Anas platyrhynchos Wl Wl 
A. strepera W W 
A. acuta - W W ) W W Ww 
A. crecca W W w W W W ™ 
A. discors ™W TW TW ™ ™W TW TW 
A. cyanoptera 
A. americana TW TW TW TW TW TW Wl 
A. clypeata TW ™W TW Tw TW TW ™ 
Aix sponsa W BW W 
Aythya americana W W W 
A. collaris ™ ™ ™ ™ TW W vl 
A. valisineria W 
A. affinis ™ ™ ™ ™ W W 
Oxyura jamaicensis BW B B B B B 
Lophodytes cucu] latus W id ° 
Mergus serrator * * * 
CATHARTIDAE 
Cathartes aura B B ” 6B B B B 
Coragyps atratus 
BEST DOCUMENT AVAIL: 
UUiicine AAW Pibebiie:. 
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Puerto Lesser Trinidad 
Bahamas Cuba Jamaica Hispaniola Rico Antilles _& Tobago 





ACCIPITRIDAE 

Elanoides forficatus T T T 
Ictinia mississippiensis 

Accipiter striatus W B? B? B? 

A. cooperii 

Buteo jamaicensis B? B? B? B? B? B? 

B. platypterus B B B B 

B. swainsoni 

B. regalis 

Buteogallus anthracinus B B B 
Circus cyaneus W W W W W W 


PANDIONIDAE 
Pandion haliaetus BW BW W W W \W r 


FALCONIDAE 
Falco mexicanus 
F. peregrinus 
F. columbarius 
F. sparverius BW BW 


zz 
2 2 


"722 
"~ 2 2 
“22 
2 
~zZ2 


GRUIDAE 
Grus americana 
G. canadensis B 


RALLIDAE 

Rallus elegans B 

R. limicola 

Porzana carolina TW ™ ™ ™ TW ™W TW 
Laterallus jamaicensis T W W W 

Porphyrula martinica B B B B C B B 


BEST DOCUMENT AVAILADLE 
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Puerto Lesser Trinidad 

Bahamas Cuba Jamaica Hispaniola Rico Antilles & Tobago 
Gallinula chloropus B B B B B B B 
Fulica americana BW BW BW BW BW W W 
HAEMATOPODIDAE 
Haematopus palliatus B B B B B 
CHARADRIIDAE 
Charadrius semipalmatus ™W ™W ™W ™ ™W ™ ™W 
C. melodus W W W W W 
C. alexandrinus B B B B B 
C. wilsonia BTW BTW BTW BTW BIW BTW BTW 
C. vociferus BTW BTW BTW BTW BIW TW TW 
C. montana 
Pluvialis dominica T T T T T T T 
P. squatarola ; TW TW TW TW TW T™ TW 
SCOLOPACIDAE 
Arenaria interpres ™ ™ ™ ™W ™ ™ TW 
Capella gallinago ™ ™ ™ ™ ™ ™ ™ 
Numenius americanus w W W 
N. phaeopus ™ ™ ™ ™ ™ ™ TW 
N. borealis 
Bartramia longicauda T T T T T T T 
Actitis macularia ™ ™ Ww Tw ™W ™ TW 
Tringa solitaria ™W ™ ™ ™ TW TW ™ 
T. melanoleuca ™W ™W ™ TW Tw ™ ™ 
T. flavipes ™W ™ TW TW ™W TW TW 
Heteroscelus incanus 
Catoptrophorus semipalmatus 51 BTW BTW BTW BTW BTW BTW 
Aphriza virgata 
Calidris canutus T T T 
C. melanotos T T T T T T T 


BEST DOCUICIIT AyAy 


def 'S of 2 
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fuscicollis T 
bairdii 

minutilla TW 
pusilla 

mauri TW 
alba TW 
Limnodromus griseus TW 
L. scolopaceus 

Micropalama himantopus T 

Tryngites subruficollis T 

Limosa fedoa 

L. haemastica 


OA -ARO ARF A EO 


RECURVIROSTRIDAE 
Recurvirostra americana 
Himantopus mexicanus B? 
PHALAROPODIDAE 

Phalaropus fulicarius 
Steganopus tricolor 

Lobipes lobatus 


LARIDAE 

Larus glaucescens 

occidentalis 

argentatus T™ 
californicus 

delawarensis 

atricilla BTW 
. pipixcan 

philadelphia 

Xema sabini 


BEST DOCUMENT AVAILABLE 








TW 


zi 2 
zis 
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B? B? B? 


BW BW BTW 
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TW 


xia 
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BTW 
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BTW 
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Puerto Lesser Trinidad 

Bahamas Cuba Jamaica Hispaniola Rico Antilles & Tobago 
Gelochelidon nilotica BIW BTW BTW BTW BIW BIW BIW 
Sterna forsteri ° ° 
S. hirundo BT T T T T BT T 
S. dougallii BTW TW ™ BIW BTW BTW BTW 
S. fuscata B p B B B B B 
S. albifrons BT BT BT BT BT BT BT 
S$. maxima BTW BTW BTW BTW BTW BTW BTW 
S. elegans 
S. sandvicensis BTW BTW BIW BTW BTW BIW BTW 
S. caspia TW ™ TW ™W ™W 
Chlidonias niger T T T T T T T 
RYNCHOPIDAE 
Rynchops niger TW ™ ™ TW 
COLUMB IDAE 
Columba leucocephala BIW BTW BTW BTW BTW BW 
C. fasciata 
C. flavirostris 
Zenaida asiatica B B B B 
Z. macroura BW BW B 
CUCULIDAE 
Coccyzus minor B? B? 6? B? B? B? 
C. americanus ?T BT ?T ?T ?T ?T ?T 
C. erythropthalmus T T T T T T T 
STRIGIDAE 
Micrathene whitneyi 
Athene cunicularia B ° B 
Asio flammeus * B 


BEST DOCUMENT 


AVAILABLE 
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CAPRIMULGIDAE 

Caprimulgus carolinensis BIW 
C. vociferus 

Phalaenoptilus nuttallii 
Chordeiles minor BT 
C. acutipennis 


APODIDAE 

Cypseloides niger 

Chaetura pelagica T 
C. vauxi 

Aeronautes saxatalis 


TROCHTLIDAE 
Archilochus colubris 
A. alexandri 

Calypte costae 

C. anna 

Selasphorus platycercus 
S. rufus 

S. sasin 

Stellula calliope 
Eugenes fulgens 
Lampornis clemenciae 
Amazilia yucatanensis 
A. verticalis 
Cynanthus latirostris 


TROGONIDAE 
Trogon elegans 


BT BT 


BEST DOCU) 


nm” 


vac 


BT BT 


(Ane er! y 
| | 
pau inl & Oe Bp 


BT 
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Puerto 
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ALCEDINIDAE 
Megaceryle alcyon TW ™ ™ 


PICIDAE 
Sphyrapicus varius ™ ™ TW 
S. thyroideus 


TYRANNIDAE 

Tyrannus tyrannus T T 
T. dominicensis BT BT BT 
T. melancholicus 

T. verticalis 

T. crassirostris 

T. vociferans 

Muscivora forficata 

Pitangus sulphuratus 

Myiodynastes luteiventris 

Myiarchus crinitus T T 
M. tyrannulus 

M. cinerascens 

M. tuberculifer 

Sayornis phoebe 

S. saya 

Empidonax flaviventris 

virescens T T 
traillii 

minimus 

hammondii 

oberholseri 


nama am msm | 
i ee a 6h 


wrightii 


BEST DOCUMENT AVAILABLE 
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E. difficilis 

E. fulvifrons 
Contopus pertinax 

C. sordidulus 

C. virens 
Nuttallornis borealis 
Pyrocephalus rubinus 
Camptos toma imberbe 


HIRUKUINIDAE 

Tachycineta thalassina 
Iridoprocne bicolor 
Riparia riparia 
Stelgidopteryx ruficollis 
Hirundo rustica 
Petrochelidon pyrrhonota 
P. fulva 

Progne subis 


TROGLODYTIDAE 
Troglodytes aedon 
Cistothorus palustris 
C. platensis 


MIMIDAE 
Dumtella carolinensis 
Oreoscoptes montanus 


TURDIDAE 

Turdus migratcrius 
Hylocichla mustel ina 
Catharus guttatus 


BEST 


BT 


BOCE 


PHH zo = 


GDH 4H EH 


RAE ANT Avg PDE 


ivéu bull 


BT 


4 4 oy 
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c. ustulatus 
c. minimus 
r 
w 


. fuscescens 
Siclia sialis 


S. mexicana 


S$. currucoides 
Myadestes townsendi 


SYLVIIDAE 


Polioptila caerulea 
Regulus calendula 


MOTACILLIDAE 


Anthus spinoletta 


A. spragueii 


BOMBYCILLIDAE 
Bombycilla cedrorum 


LANIIDAE 


Lanius ludovicianus 


VIREONIDAE 


Vireo atricapilla 


griseus 
bellii 
vicinior 


*“_eae<t« 


flavifrons 
. solitarius 
. altiloquus 


T T ™ 


BT BT BT BTW 


BTW 


BEST BOCUMENT AVA 


Wl 


BTW 


TAR E. 
a a 
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¥. olivaceus 
V. philadelphicus 
V. gilvus 


PARULIDAE 

Mniotilta varia 
Protonotaria citrea 
Limnothlypis swainsonii 
Helmitheros vermivorus 
Vermivora chrysoptera 
V. pinus 

V. bachmanii 

V. peregrina 

Y¥. celata 

V. ruficapilla 

¥. virginiae 

V. crissalis 

V. luciae 

Parula americana 
Peucedramus taeniatus 
Dendroica petechia 

. Magnolia 

tigrina 
caerulescens 
corona ta 
nigrescens 
townsendi 

vires 
chrysoparia 
occidentalis 
cerulea 


co ou OU OC OU Oo Oo Oo CO 


BEST DOCU 


aatatwtega 4 ws 


z2#2*2 7 2 


z 


T 


Zz2a* 2 


= 


BTW 
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zz 
2 z 


= 
= 
=z 
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BTW 
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Puerto Lesser Trinida 
Bahamas Cuba Jamaica Hispaniola Rico Antilles  & Tobag 
D. fusca T T 
0. dominica B ™ TW TW TW * 
D. graciae 
0. pensylvanica T T T 
D. castanea T T T T 
D0. striata T T T T T 
D. pinus BW B ° 
D. kirtlandii W 
D. discolor ™ ctw* ™ TW ™ TW 
D. palmarum W n “ W W + 
Seiurus aurocapil lus TW TW TW TW Ty TH TW 
S. noveboracensis Tw ™ ™ ™ ae Tw ™ 
S$. motacilla TW TW TW TW TW TW 
Oporornis formosus T T 
0. agilis T T 
0. philadelphia 
Geothlypis trichas TW TW ™ ™W TW 


Icteria virens 
Cardellina rubrifrons 


Wilsonia citrina T T T T T 

W. pusilla * 

W. canadensis 

Setophaga ruticilla ™ TW ™ ™ TW 1W TW 


Myioborus pictus 


ICTERIDAE 

Dolichonyx oryzivorus T T T T T T T 
Sturnella magna 

S. neglecta 

Xanthocephalus xanthocephalus 

Agelaius phoeniceus B 8 


0. discolor vitellina does not breed in Cuba but in Cayman and Swan 'slands. 
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Icterus spurius T 

I. graduacauda 

I. cucullatus 

I. parisorum 

I. galbula T ™ ™ 
Euphagus cyanocephalus 

Molothrus ater 


M. aeneus 

THRAUP [DAE 

Piranga ludoviciana 

P. olivacea T T T T T T 
P. flava 

P. rubra T T T T T 
FRINGILLIDAE 

Pheucticus ludovicianus T Ww. T T T 
P. melanocephalus 

Guiraca caerulea ™ Wo. Ww 

Passerina cyanea W W W W W 

P. amoena 

P. versicolor 

P. ciris W W 

Spiza americana T T T 

Carduelis psaltria B 

C. tristis 

Pipilo chlorurus 

P. erythrophtha Imus 

Calamospiza melanocorys 

Passerculus sandwichensis W W 

Ammodramus savannarum W W B B B 





BEST DOCUMENT AVAILABLE 
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Pooecetes gramineus 

Shondestes grammacus W 
4imophila ruficeps 

4. botterii 

spizella passerina 

. breweri 

. pallida 

. atrogularis 

Zonotrichia leucophrys W 
Melospiza lincolnii 

4“. georgiana 


vy uw we 








BEST DOCUMENT AVAILAGLE 
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APPENDIX 6 


Annotated Bibliography 


Three thousand two hundred and seventy-three works are cited 
in this Bibliograpny. Each of these works pertains directly or in- 
directly to the biology of nearctic migrants in the neotropics or in 
transit. 

The citations were accumulated in the following manner. 
Computer searches were made in six data bases from the present to ten 
years in the past (the limit of stored information for literature 
data bases on University of Georgia [UGA] Computers). Articles listed 
by the computer search were obtained from the UGA library or through 
inter-library loan. These articles were read and sunmarized, and 
their bibliographies were checked for pertinent articles. Articles 
discovered in this manner were obtained at the library or through 
inter-library loan. We canvassed the indices of major Wester Hemi- 
sphere bird journals as weil as the literature review sections in 
journals which provide such a service. Every attempt was made to 
obtain all material relevant to the topic, regardless of where or in 
what language it was published. 

In addition to these methods, we appealed by mail directly to 
researchers on migrants. This appeal was repeated to the ornitho- 
logical community at large in the AOU Newsletter. We terminated the 
search as of December 1980, though a few citations have been added 


ssnce that time. 
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The works are listed alphabetically according to the author's 


last name within each subject category. Each work appears only once 


in the Bibliography though its contents may pertain to more than one 


subject. The subject categories are given below in the Bibliography 


Table of Contents. 


Annotations are provided for roughly one fourth of the works. 


In each annotation, the following information is provided: 


1. Study Area - In what part of the world the study was done 


(county, state, direction and-distance to the nearest city). 


2. Study Period 


3. Habitats - In which the study was performed, generally using 


the author's classification system. 


4. Study Methods - These are abbreviated in the body of the 


Bibliography as follows: 


a. 


b. 


g. 
h. 


Ubseryatians - Obs. 

Literature Review - Lit. 
Banding - Recaptures - BR 
Vegetational Analyses - VA 
Experimentation - Exp. 

Habitat Analysis - HA 
Examination of Specimens - Spec. 


Laboratory Analysis - LA 


5. Nearactic Migrant Species Considered - These are listed 


in taxonomic order by Latin Name where 20 or less are treated. If 


more than 20 are treated only the number of nearctic migrant species 


treated is given. 
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6. Subjects Considered - A brief summary of the subject of the 
article. 

7. Number of Citations - The number of works cited bythe author 
is given here as a guide to those interested in a work's usefulness 
as a literature source. 

When any of the above information is either obvious from the title 
or is not provided by the author, a dashed line (------- ) is used. 


Titles of articles printed in a foreign language have been translated 


to English. These titles are shown in brackets ([ ]). 
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Table of Contents to the Annotated Bibliography 





Page 

Genera! Distributional Works -----------------------------.----- 288 
Specific Distributional Works -------------------------------... 289 
Western Hemisphere -----------------------------~---....-- 289 
North America (north of Mexico) ------------------------.- 290 
Atlantic Ocean ------------------------...-..-...........- 292 
DeetObe Gabe cooccceccecesooenssesoucesssesascesocosseocs 293 
Middle America (general) --------------------------~-------...-.- 296 
OE, cooscccnbocenbbbocossbncooonsebtbbbeocooctiens 299 
Beet Ghee coocacccccenssoccossbtbbbbsboosesebbbboooceetos 300 

BD GeReEee cocccccddcocecedtbbeseoooccococscosbébbsocesie 303 
Guatemala --------------------------..---.-.-..-------..--- 305 
Honduras ---------------------------2---- 2-5 = oe 307 
MOX1CO o---2- nn nnn ween wenn ewww ewe c ewww ncn enone ene seeneee 309 
Nicaragua ----------------------------.-.-.---------------- 327 
Dames coccoccooesoccoosueeoseoceoosoessssoooseseooesoesce 328 

West Indies (general) ------------------------------------------ 335 
Bahamas <----------cccw nnn wen en ee nwewecsn cee ccwc eco os-oe 341 

CUDA oe c nnn e nn cc ceccenncccencecccccccccccccccccccccccccce 344 
WISDARIOIE cccccccccccncccccccccccccccccccccconccccccesccs 346 
JEMBIGR occcoccccccccccccesocssoecesocosocosoncesoeccccoss 347 
Lesser Antilles ---------------------------.-------------- 348 
Puerto RicO ----------------------2-------2------ 22-2 -ee 353 


Trinidad-Tobago ------------------------.----------------- 357 
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Page 
South America (general) ------..--------------------------------- 36] 
Argentina ------------------------------------------------ 363 
Bolivia qcqeqecewcwscccocecceseceseerosesccoceseccscocecese 368 
Brazil --------------------------------------------------- 369 
Chile ---------------------------------------------------- 380 
Colombia ------------------------------------------------- 382 
Ecuador ------------------ 2-222-202-2222 oo eee eee 391 
Falkland Islands ----------------------------------------- 393 
French Guiana ---en----n nnn nn nnn nnn en nn nnn nnennn nnn ecooee 394 
Guyana --------------------------------------------------- 394 
PATAQUAY ocome mmo nen ene mocecoewe enon enero ewoocoesenoccoce 396 
ee 397 
SUPINAM occcennccwce enn noc ecnnen enn n en nn eee cceeeoee----- 402 
Uruguay ---------------------- pecesocccocescceccccecoccoce 403 
Venezuela ------------------------------------------------ 406 
Taxonomic Categories ------------------------------------------- 412 
General Ecology ------------------------------------------------ 439 
Zoogeography & Evolution --------------------------------------- 503 
Migration ------------------------------------------------------ 517 
Migrants as Pests ---------------------------------------------- 533 
Conservation --------------------------------------------------- 537 
Paleontology --------------------------------------------------- 943 
Population Changes ----------------------------------0---------- 347 
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Pollution of the Tropical Environment --------------------------- 962 
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GENERAL DISTRIBUTIONAL WORKS 


Alexander, W. B. 1928. Birds of the ocean. New York. 


1954. Birds of the ocean. 





1959. [Birds of the ocean]. Yamburg & Berlin, 
P. Parey. 





Brisson, M. 1760. [Ornithology, A system containing the division of 
birds into Orders, Families, Genera, Species and their races; to 
which is added an exact description of each species, with citations 
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6 vols. Paris. 
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Sharpe, R. B., P. L. Sclater, H. Seebohm and others. 1874-1888. 
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Davidson, M. E. M. 1938. On some birds rare in, or hitherto 
unrecorded from, Chiriqui Province, Panama. Proc. California 
Acad. Sci. 23(17): 255-261. 


Edwards, E. P. & H. Loftin. 1971. Finding birds in Panama. 2nd ed. 
E. P. Edwards, Sweetbriar, Va. 


Eisenmann, E. 1948. Surf-bird and Vermilion Flycatcher in Panama. 
Auk 65: 605-606. 


- 1951. Northern birds summering in Panama. Wilson 

Bull. 63: 181-185. 

Near Panama City, Panama: “several times between June 17 and 16 
July", 1948, 1949 and 1950: Sea shore: Obs.: Ardea herodias, Florida 
caerulea, Egretta thula, Pandion haliaetus, Charadrius hiaticula, 
Pluvialis squatarola, Arenaria interpres, Limnodromus griseus, 
Numenius phaeopus, Catoptrophorus semipalmatus, Calidris mauri, Larus 
atricilla, L. pipixcan, Gelochelidon nilotica, Sterna hirundo, 

S. maximus, Chlidonias niger, Chordeiles minor: Distribution; 
over-summering: 14. 






































1952. Annotated list of birds of Barro Colorado Island. 
Smithsonian Misc. Coll. 117: 5: 1-62. 
coeccce: cocceco : Clearing, primary tropical forest, secondary 
forest, water edges: 305 species are recorded, 52 of which are 
considered "migrants from North America" North American migrant and 
Panamanian resident populations suspected for the following species: 











aura, Stelgidopteryx ruficollis: Abundance; distribution; habitat; 
some breeding information: 66. 











1955. Cattle Egret, Marbled Godwit, Surfbird and 
Brown-chested Martin in Panama. Auk 72: 426-428. 





1957. Notes on birds of the Province of Boca del Toro, 
Panama. Condor 59: 247-262. 
soce--- : 29 Jun - 4 Jul 1956: Flooded banana plantations; river 
forest; mangrove; seral stages: Spec.; obs.: Podilymbus podiceps, 
Pelecanus occidentalis, Anhinga anhinga, Cathartes aura, Gallinula 
chloropus, Porphyrula martinica, Catoptrophorus semipalmatus, Larus 
pipixcan, Chlidonias niger, Sterna hirundo, S. maximus, Hirundo rustica, 









































on wintering Anas discors, A. americana, A. acuta, A. clypeata, 
Aythya affinis, Fulica americana, Progne subis: Abundance; distribution: 38. 
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524. 
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527. 


528. 


529. 


530. 


531. 
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1970. Avifauna in Panama. Smithsonian Contr. Zool. 26: 





wor eeees; seteess; secece- : Obs.; lit.: Migrants tend to be more 
flexible in sesns of habitat requirements than residents; most serious 
tiireats to migrant and resident avifauna are habitat destruction and 
uncontrolled hunting of geme species: 9. 


& H. Loftin. 1967. Birds of the western Chiriqui Highlands: 
Florida Aubudon Society Field Checklist. 























& . 1967. Field check-list of the birds of the 
Panama Canal Zone. Florida Audubon Society, Maitland, Florida. 

& . 1967. A list of birds known from the Cerro 
Campana Area, Panama (1967). Florida State Univ. Ctr. Trop. Stud. 
Spec. Rep. 3. 

& . 1968. Birds of the Panama Canal Zone area, 
Panama (1967). Florida Nat. 41: 57-60, 95. 
wecerees cece ece: seceee- : Spec.; obs.; lit.: Of 538 species, 29 


nearctic nigrents heave resident populations; 128 occur as transients or 
winter residents; and Ardea herodias, Butorides (striatus) virescens, 
Ixobrychus exilis, Cathartes aura, Elanoides forficatus, Buteo jamaicensis, 
Gallinula chloropus, Charadrius wilsonia, Himantopus mexicanus, Sterna 
fuscata, Rynchops niger, Zenaida macroura, Chordeiles acutipennis, C. 
minor, Progne subis, Dendroica petechia probably have populations that 

are resident as well as populations that are migratory: Distribution: 15. 
































; & . 1971. Field check-list of birds of the 
Panama Canal Zone area. 2nd ed. Florida Aud. Soc. 
ecceco- po seceeen: seee---: Spec.; obs.: lit: 565 species reported 


including 170 nearctic migrants: Status: 16. 








& . 1972. Birds of the western Chiriqui High- 
lands, Panama. 2nd ed. Florida Aud. Soc. Field Check-list. 
scecee- (elev. 1,000m): -------: -------: Spec.; obs.; lit.: 429 


species recorded including 94 nearctic migrants: Status: 18. 


Galindo, P. & E. Mendez. 1966. Banding of thrushes and catbirds at 
Almirante, Panama. Bird-Banding 36: 233-239. 


Goldman, E. A. 1920. Mammals of Panama. Smithsonian Misc. Coll. 69: 
1-309. (Pp. 25-42 on birds). 


Griscom, L. 1927. An ornithological reconnaissance in eastern Panama 
in 1927. Amer. Mus. Novit. 282: 1-10. 


1929. A collection of birds from Cana, Darien. Bull. 
Mus. Comp. Zool. 69: 149-190. 





1932. The ornithology of the Caribbean coast of extreme 
eastern Panama. Bull. Mus. Comp. Zool. 72: 303-372. 





1935. The ornithology of the Republic of Panama. Bull. 





Mus. Comp. Zool. 78: 261-382. 
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533. & A. H. Miller. 1929. A collection of birds from Darien. 
Bull. Mus. Comp. Zool. 69: 149-190. 





534. Hallinan, T. 1924. Notes on some Panama Canal Zone birds with special 
reference to their food. Auk 41: 304-326. 
wmererss eoeesees soeeese : Spec.: 159 species recorded including 37 
species of nearctic migrants: Distribution; stomach contents: 0. 


535. Hartman, F. A. 1957. Some additions to nesting data on Panamanian birds. 
Condor 59: 269-271. 


536. Heath, R. E. 1932. Notes on some birds of Barro Colorado Island, Canal 
Zone. Ibis, Ser. 13, 2: 480-487. 


537. Hobson, D. M. 1948. An annotated list of birds seen in the Canal Zone 
and Panama. Indiana Aud. Soc. Year Book, 1948, 304-326. 


538. Howell, T. R. 1968. Review of "The birds of the Republic of Panama, 
Part 1", by Alexander Wetmore, 1965, Smithsonian Misc. Coll. 150. 
Auk 85: 150-152. 


539. Imhof, T. A. 1950. Additional bird records for Panama. Auk, 67: 
255-257. 
coce--- : Jan 1942-Feb 1943: -------: Obs.: Falco peregrinus, 
Pluvialis dominica, Aphriza virgata, Calidris bairdii, C. alba, Sterna 
hirundo, S. sandvicensis, Riparia riparia, Vermivora pinus: Distribution: 3. 




















540. Jewel, L. L. 1913. Some North American birds in Panama. Auk 30: 
422-429. 
Gatun, Canal Zone, Panama: 1911-1912: ------- : Obs.; spec.: Notes on 
66 nearctic migrants wintering or resident in Panama: Distribution; migra- 
tion dates: 0. 


541. Karr, J. R. 1971. Ecological, behaviorial, and distributional notes 
on some Central Panama birds. Condor 73: 107-111. 
cncceco : 1 Jul 1968-31 Jul 1969: -------: B-R; obs.; Helmitheros 


vermivorus: Distribution: ll. 








542. Kennard, F. H. & J. L. Peters. 1928. A collection of birds from the 
Almirante Bay region of Panama. Proc. Boston Soc. Nat. Hist. 
38: 443-465. 


543. Leck, C. F. 1975. Weights of migrants and resident birds in Panama. 
Bird-Banding 46: 201-203. 
Volcan de Chiriqui Field Station, Cerro Punta; Barro Colorado Island, 
Panama: "Spring" 1968; "winter" 1968-1969: Agricultural areas: montane 
forest; lowland rain forest: B-R: Catharus ustulatus, Vireo philadelphicus, 
Vermivora peregrina, Wilsonia pusilla, Piranga rubra, Passerina cyanea: 
Weight changes: 4. 

















544. & S. L. Hilty. 1970. New and interesting records from the 
Chiriqui Highlands of Panama. Condor 72: 105. 
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545. & D. E. Wilson. 1970. A bird census in the Panama Canal 
Zone. Carib. J. Sci. 10: 101-104. 
Frijoles Station, Canal Zone, Panama: 29 Dec 1968: 50% lake, 45% 
lowland rain forest, 5% clearings: Obs.: 75 species recorded including 
Pelecanus occidentalis, Butorides striatus, Cathartes aura, Pandion 


haliaetus, Gallinula chloropus, Porphyrula martinica, Sterna maxima, 


Progne (subis) chalybea, Stelgidopteryx ruficollis, Vermivora peregrina, 
Dendroica petechia, D. pensylvanica, Icterus galbula: : Distribution: 0. 























546. Loftin, H. 1963. Notes on autumn bird migrants in Panama. Carib. J. 
Sci. 3: 63-68. 
cree-e- : 1 Aug-30 Nov 1961; 1962: -------: B-R; obs; spec.: Notes 
on 57 species of nearctic migrants including Cathartes aura, Circus 
cyaneus, Tyrannus dominicensis: Migration; distribution: 1. 











547. & S. L. Olson. 1963. Notes on spring migrants in Panama 
(Aves). Carib. J. Sci. 3: 191-195. 
-------: 1 Mar-7 Jun 1962; 1963: ------- : B-R; obs.; spec.: Notes 


‘on 48 species of nearctic migrants including Cathartes aura, Porphyrula 
martinica, Sterna sandvicensis (a bird banded in Louisiana, U.S.A.) 
Distribution; migration: 2. 








548. Mendez, E. 1969. A brief introduction to birds of Panama. Rep. Monogr. 
Non. Ser. 57. 


549. Murphy, R. C. 1943. Notes on Pearl Islands ornithology. het 62: 114-117m 
------- : 9-15 Feb; 23-26 May 1941: -------: Spec.; obs.: Coragyps 
atratus, Cathartes aura, Haematopus palliatus, Tyrannus melancholichus, 
Protonotaria citrea, Dendroica petechia, Icterus galbula: Distribution: 3. 














550. Olson, S. L., G. V. N. Powell & E. Eisenmann. 1968. Distribution 
records from Cerro Campana, Panama, with notes on nesting of the 
Quail-Dove, Geotrygon lawrencii. Condor 70: 179-180. 





551. Peters, J. L. 1931. Additional notes on the birds of the Almirante Bay 
region of Panama. Bull. Mus. Comp. Zool. 71: 293-345. 


552. Rendahl, H. 1920. A list of the birds of the Pearl Islands, Bay of 
Panama. Arkansas Zool. 13: 1-57. 


553. Ridgely, R. S. 1976. A guide to the birds of Panama. Princeton, N. J., 
Princeton Univ. Press. 
we em enn saecenn; se-----: Obs.; spec.; lit.: 880 species recorded 
including 194 nearctic migrants of which 43 are known to breed in Panama: 
Comments on climate, migration, conservation: Distribution; abundance; 
habitat; habits: 39. 


554. Scholes, R. T. & K. T. Scholes. 1954. Notes from Panama and the Canal 
Zone. Condor 56: 166-167. 
~-ee-e=: Jun 1950-Jun 1951: -------: Obs.: Aythya collaris, Butec 
jamaicensis, Larus pipixcan, Sphyrapicus varius, Bombycilla cedrorum: 








Distribution: 2. 
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555. Stone, W. 1918. Birds of Panama Canal Zone with special reference to 
a collection made by Mr. Lindsey L. Jewel. Proc. Acad. Nat. Sci. 
Philadelphia 70: 239-280. 
ecceee-; 1910-1913: ------- : Spec.: 432 species recorded of whicu yl 
are nearctic migrants: Distribution: 2. 


556. Sturgis, B. B. 1928. Field book of birds of the Panama Canal Zone. 
New York, G. P. Putnam & Sons. 
weet tnnl sectcnr: coco --: Spec.: obs.; lit.: 434 species treated; 
83 nearctic migrants including Ardea herodias, Retaures lentiginosus, 
Anas platyrhynchos, A. americana, A. acuta, Aythya affinis, Falco 
sparverius, Megaceryle alcyon, Dendroica coronata: Bletributien: 6. 























557. Van Tyne, J. 1950. Bird notes from Barro Colorado Island, Canal Zone. 
Univ. Michigan Mus. Zool., Occ. Pap. 525. 
-<----- : 24 Jun-28 Aug 1925; Feb-May 1926; 24 Feb-21 Aug 1927: 
Lowland tropical evergreen forest: Obs.: spec.: Notes on 13 species 
including Ardea herodias, Florida caerulea, Butorides (striatus) virescens, 
Troglodytes (aedon) musculus: Life history; taxonomy: 13. 








558. Wetmore, A. 1927. The birds of the Isthmus of Panama. Bull. Biol. 
Soc. Washington 2: 211-216. 


559. . 1946. The birds of San Jose and Pedro Gonzales Islands, 
Republic of Panama. Smithsonian Misc. Coll. 106. 





560. - 1950. Additional forms of birds from the Republics of 
Panama and Colombia. Proc. Biol. Soc. Washington 63: 171-174. 





561. . 1951. Additional forms of birds from Colombia and Panama. 
Smithsonian Misc. Coll. 117 (2). 





562. . 1952. The birds of the islands of Tabago, Taboguilla, 
and Urava, Panama. Smithsonian Misc. Coll. 134 (9). 





563. . 1953. Further additions to the birds of Panama and 
Colombia. Smithsonian Misc. Coll. 122 (8). 





564. . 1957. The birds of Isla Coiba, Panama. Smithsonian Misc. 
Coll. 134 (9). 





565. . 1959. The birds of Isla Escudo de Veraguas, Panama. 
Smithsonian Misc. Coll. 139 (2). 





566. . 1962. Systematic notes concerned with the avifauna of 
Panama. Smithsonian Misc. Coll. 145 (1). 





567. . 1963. Additions to records known from the Republic of 
Panama. Smithsonian Misc. Coll. 145 (6). 





568. . 1965, 1968, 1972. The birds of the Republic of Panama. 
Parts 1-3. Washington, D. C. Smithsonian Inst. 








569. 


570. 


571. 


572. 
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1972. The birds of the Isthmus of Panama. Bull. Biol. 
Soc. Washington 2: 211-216. 





& P. Galindo. 1972. Additions to the birds recorded in 
Panama. Proc. Biol. Soc. Washington 85: 309-311. 





Willis, E. 0. & E. Eisenmann. 1979. A revised list of birds of Barro 
Colorado Island, Panama. Smithsonian Contr. Zool. 291. 
seecece : s------: Lowland tropical forest and seral stages; lake; 
lakeshore: Spec.; obs.: 366 species listed including 99 nearctic migrants: 
Distribution; population changes: 64. 


Worth, C. B. 1939. Nesting of some Panamanian birds. Auk 56: 306-310. 
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WEST INDIES 


Includes Swan Island, Cayman [slands, Dutch Leeward Islands (Aruba, 
Curacgo, Bonaire), Old Providence Island, St. Andrews Island, Carribbean Sea. 


573. Bangs, 0. 1916. A collection of birds from the Cayman Islands. Bull. 
Mus. Comp. Zool. 60: 303-320. 


574. Bond, J. 1936. Birds of the West Indies. Acad. Nat. Sci. Philadelphia. 











575. . 1939. Notes of birds from the West Indies and other 
Caribbean Islands. Not. Nat. 13: 1-6. 

576. . 1940. Check-list of birds of the West Indies. Acad. 
Nat. Sci. Philadelphia. 

577. . 1945. Additional notes on West Indian birds. Not. Nat. 
148: 1-4. 

578. . 1947. Field guide to birds of the West Indies. New York, 





McMillan Co. 


579. . 1950. Check-list of birds of the West Indies. 3rd ed. 
Lancaster Pa. Wickersham Printing Co. 





580. . 1950. Results of the Catherwood-Chaplan West Indies 
expedition, 1948. Part II. Birds of Cayo Largo (Cuba), San Andres 
and Providencia. Proc. Acad. Nat. Sci. Philadelphia 102: 43-68. 
cccecce : Apr, May 1948: Semi-arid scrub; mangrove: Obs.; spec.: 
Distributional and ecological notes on 49 nearctic migrants, at least 7 
of which occurred as breeding birds (Pelecanus occidentalis, Ardea 
herodias, Butorides [striatus] virescens, Pandion haliaetus, Sterna 
maxima, Chordeiles minor, Dendroica petechia): 14. 
































581. . 1951. First supplement to the check-list of birds of the 
West Indies (1950). Acad. Nat. Sci. Philadelphia. 

582. . 1952. Second supplement to the check-list of birds of 
the West Indies (1950). Acad. Nat. Sci. Philadelphia. 

583. _. 1956. Check-list of birds of the West Indies. 4th ed. 
Acad. Nat. Sci. Philadelphia. 

584. . 1956. First supplement to the check-list of birds of the 
West Indies. Acad. Nat. Sci. Philadelphia. 
cocccce  saereee; saee---: Spec.; obs.; lit.: Migrant records; 


Several refs. 





585. . 1957. Second supplement to the check-list of birds of the 
West Indies. Acad. Nat. Sci. wus LesEagnse.. 
eocecee; soceees; soccece : Spec. obs.; lit: Comments on West Indian 


zoogeography including critiques of Schmidt (1954) and Simpson (1956); 
possible breeding of Anas discors in Cuba; taxonomic status of Sterna 
(sandvicensis) eurygnathus; discussion of Yireo modestus as part of a 
superspecies including V. griseus; Dendroica vitellina very closely 
related to D. discolor; other migrant records: Several refs. 


























586. 


587. 


588. 


589. 


590. 


591. 


592. 


593. 


594. 
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1958. Third supplement to the check-list of the birds of 

the West Indies. Acad. Nat. Sci. Philadelphia. 

weeerers eeeeees; eeeeee= : Spec.; obs.; lit: Comments on zoogeography 
of West Radios indicating that the avifauna of this region is "predomi- 
nantly nearctic"; presents a critique of ideas presented by Mayr (1946) 
and Darlington (1957); comment on Dutch Leeward Islands population of 
Sterna hirundo; taxonomic status of Troglodytes (aedon) musculus; other 
migrant records: Several refs. 











1959. Fourth supplement to the check-list of birds of 


the West Indies. Acad. Nat. Sci. Philadelphia. 
eeccere po teccec-: o------: Spec.; obs.; Lit.: Comments on West Indian 


zoogeography; records of migrants: Several refs. 





1960. Birds of the West Indies. London, Collins. 





1960. Fifth supplement to the check-list of the birds of 
the West Indies. Acad. Nat. Sci. wal ledeighia. 
ceceece t steceeen: see----:; Spec.; lit.; obs.: taxonomic notes on 
Progne subis; comments on island races of Troglodytes aedon; notes on 
West Indian Vireo species and Dendroica petechia; other migrant records: 
Several refs. 











1961. Birds of the West Indies. Boston, Houghton Mifflin 





waerrnny seeccee: se-----; Spec.; lit.; obs.: 487 species recorded 
including 210 nearctic migrants; of these 193 occur regularly in the 
islands; 78 nearctic migrants have breeding populations in the West Indies: 
Range; habitat; nidification: 0. 


. 1961. Sixth supplement to the check-list of birds of the 
West Indies (1956). Acad. Nat. Sci. Philadelphia. 
warm ene) seeeeen: see----: Spec.; lit.; obs.: Comments on the origins 
of West Indian and Central American avifeuns; taxonomic notes on Progne 
(subis) dominicensis; other notes on migrants: Several refs. 








1962. Seventh supplement to the check-list of the birds 
of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
eccecee p seeccee: s------: Spec.; obs.; lLit.: Comment on the 
status of Caprimulgus vociferus; other migrant records: Several refs. 





1963. Eighth supplement to the check-list of birds of 
the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
eeceeeee: soccese : seer---: Spec.; lit.; obs.: notes on the status 
of Chordeiles minor, Limosa fedoa, Rynchops niger, Hirundo rustica; other 
migrant records: Several refs. 














1964. Ninth supplement to the check-list of birds of the 

West Indies (1956). Acad. Nat. Sci. Philadelphia. 

ween nns sacewenn: seee---; Spec.; lit; obs.: Falco sparverius is 
increasing its breeding range in the West Indies; early and late dates 
in West Indies are given for 78 migrant species; notes on Dendrocygna 
bicolor, Oxyura jamaicensis, Falco sparverius, Fulica americana, Progne 
subis, Toxostome :ufum, Vermivora celata; other migrant records; Several 
refs. 
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. 1965. Tenth supplement to the check-list of birds of the 

West Indies (1956). Acad. Nat. Sci. Philadelphia. 

eoeesers eeeeses: eoecese : Spec.; lit.; obs.: Differences in voice 
between Puerto Rican and mainland Caprimulgus vociferus; winter and 
permanent resident races of Chordeiles minor call during the “early part 
of. the breeding season" in the West Indies; voice differences in races of 
Troglodytes aedon, Dendroica petechia, D. pinus, Agelaius phoeniceus, 
Sturnella magna; breeding in Cuba of Dendrocygna bicolor; comment on close 
affinity of Accipiter gundlachi to A. cooperii; distribution notes on 
Laterallus jamaicensis, Numenius borealis, Chaetura pelagica; early date 
of 7 Aug recorded for Dendroica caerulea in West Indies; migrant sight 
records: Several refs. 






































1966. Eleventh supplement to the check-list of birds of 
the West Indies (1956). 
weeesess eeeceee; eoccece : Spec.; obs. lit.: Distributional notes 
on Plegadis falcinellus, ascipiter Striatus, Fulica americana, Sterna 
sandvicensis, Dendrocygna spp.: taxonomic notes on Oxyura jamaicensis; 
notes on wintering Dendroica fusce, Vermivora peregrina in Cuba; other 
migrant records; Several refs. 

















. 1967. Twelth supplement to the check-list of birds of the 
West Indies (1956). 
eweseres eeeeees; cocccee : Spec.; lit.; obs.: Observations on Puerto 
Rican populations of Caprimulgus vociferus; Contopus virens is a regular 
transient in western Cuba; Dendroica castanea is a rare but regular 
transient of the western Bahamas and western Antilles; records of other 
migrants: Several refs. 














1968. Thirteenth supplement to the check-list of birds of 
the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
eeeceses coccere; cooscece : Spec.; obs.; lit.. Taxonomic status of 
Buteo plet~pterus:; records of other migrants: Several refs. 








1969. Fourteenth supplement to the check-list of the 
birds of the West Indies (1956). Acad. Nat. ‘Get. Philadelphia. 
eocecens eoceces; soe-ee- : Spec.; obs.; lit.: Comments on the 

soogeography of southern North America and Central America; taxonomic 

status of Sterna sandvicensis, Chordeiles spp., Progne subis; other 
migrant records: Several refs. 








1970. Fifteenth supplement to the check-list of birds 

of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 

eneeese, ecoeeeses eccecce : Spec.; obs.; lit.: Range corrections for 
breeding forms of Buteo jamaicensis, Pandion haliaetus, Falco sparverius, 
are presented; comments on the status of Laterallus jamaicensis, Haematopus 
palliatus, Athene cunicularia, Contopus virens, Limnothlypis swainsonii, 
Dendroica striata: Several refs. 
































1971. Birds of the West Indies. 2nd ed. London, Collins. 
w--e---: 1926-1971: ------- : Obs.; spec.; lit.: 317 sp. found 
regularly in the West Indies and 95 vagrants; of the 317 regular 
species, 180 are nearctic migrants; 59 nearctic migrants have breeding 
populations in the West Indies: Distribution; migration routes; breed- 
ing; description; voice; local names; habitat; nidification: 0. 
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1971. Birds of the West Indies. 3rd ed. Boston, Houghton 





Mifflin. 


1971. Sixteenth supplement to the check-list of birds 





of the West indies (1956). Acad. Nat. Sci. Philodelphis. 

teeeeer; seeeses; secee-- : Obs.; spec.; lit.: Porzana carolina 
is vocal in eeoshes in » whebee: Progne subis may ee. P. cryptoleuca, 
P. dominicensis, P. simaloae and P. chalybea; Troglodytes aedon may be 
conspecific with T. musculus: three of six Lesser Antillean subspecies 
of T. aedon are extinct: Several refs. 























1972. Seventeenth supplement to the check-list of birds 

of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 

erccece po seeceec: coce---: Spec.; lit; obs.: Caprimulgus vociferus 
has breeding populations in Puerto Rico; summering (June) C. carolinensis, 
Myiarchus crinitus and Euphagus carolinensis on Andros, Bahamas; some 
comments on West Indian evolution in Dendroica; argues that Bahama fauna 
is predominantly Greater Antillean in origin; Catharus minimus winter in 
Hispaniola, perhaps Jamaica: Several refs. 























1973. Eighteenth supplement of the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
eceoeees eceeees;: cocccce : Spec. lit.: Buteo platypterus has 
breeding populations i in Cuba as does Athene cunicularia; Accipiter 
striatus is resident in Puerto Rico; other migrant records: Several refs. 














1974. Nineteenth supplement to the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. Pai Ledeighie. 
eoeeees; ececces; coccece : Spec.; lit.; obs.: Affinities of birds 
in the Antilles and Behenes are with old North hnerices avifauna; 
Polioptila caerulea and Dendroica dominica reached the Bahamas from 
Florida; several migrant records: Several refs. 











1976. Twentieth supplement to the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
weeeeen; seeceen: s------:; Spec.; obs.; lit.: Coccyzus minor is 
partially migratory with the south Florida race (C. m. maynardi) breeding 
in summer and rare in winter; Fulica americana breeds in Cuba and other 
parts of the West Indies as does Oxyura jamaicensis; several sight and 
specimen records of nearctic migrants: Several refs. 

















1977. Twenty-first supplement to the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. ee 
wees eee; seecsen: s------; Spec.; obs.; lit.: Numenius phaeopus now 
regular in the West Indies; Chordeiles minor - summer residert on Anegada; 
considers Catharopeza derived from a primitive Dendroica; presents other 
migrant records: Several refs. 

















1978. Twenty-second supplement to the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 





1978. Twenty-third supplement to the check-list of birds 
of the West Indies (1956). Acad. Nat. Sci. Philadelphia. 
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611. & R. Meyer de Schauensee. 1944. The birds of the Islands 
of Old Providence and St. Andrews. Acad. Nat. Sci. Philadelphia. 
Monogr. 6. 


612. Boswall, J. 1978. The birds of Alacran Reef, Gulf of Mexico. Bull. 
British Ornith. Club 98: 99-109. 


613. Buhrman, C. B. & L. A. Hopkins. 1978. Eleven pelagic trips into the 
eastern Gulf of Mexico. Florida Field Nat. 6: 30-32. 


614. Cory, C. B. 1886. The birds of the West Indies, including the Bahama 
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Sequence of Orders, Families, Genera and Species follows AOU Checklist, 
5th Ed. and Supplements (37, 38, 39, 40). 


PODICIPEDIFORMES 


PODICIPEDIDAE 


Podiceps nigricollis 
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Nayarit; and Lake Magdelena, Jalisco, Mexico: ------- $ teccece : Spec.: 
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1522. Dickerman, R. W. 1963. The Grebe Aechmophorus occidentalis clarkii 
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Baja California, Nayarit, Guerrero, Puebla, San Luis Potosi: ------- : 
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PELECANIFORMES 
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92: 378-380. 
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Ardea herodias 
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Club 4: 83-84. 
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1547. Dickerman, R. W. & T. Gonzalo Gavino. 1969. Studies of a nesting 
colony of Green Herons in San-Blas, Nayarit, Mexico. Living Bird 
8: 95-111. 
coceee- : Sep 1961; Oct 1962; Oct 1963; May, Jul-Oct, 1964: Mangrove: 
Obs.; spec.; exp.: Anhinga anhinga, Butorides virescens, Florida caerulea, 
Casmerodius albus, Egretta thula, Hydranassa tricolor, Nyticorax nycticorax, 
Nyctanassa violacea, Eudocimus albus: Breeding biology; distribution: 26. 
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1550. Dickerman, R. W. & K. C. Parkes. 1968. Notes on the plumages and 
generic status of the Little Blue Heron. Auk 85: 437-440. 
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1553. . 1963. Mortality of the Little Blue Heron. Alabama 
Birdlife 11: 39-42. 





1554. . 1967. Migration in the Little Blue Heron. Wilson Bull. 

79: 223-235. 

erceree; eoecen- : s*-----: B-R: Flordia caerulea: "Migration in 
the Little Blue Heron is ecnpesee of a dispersal from the nestling 
colony areas in the spring."; "The southward migration of young and 
adults followed two major pathways. Those from the Mississippi River 
area and most of its drainage, migrated westward and south along the 
Gulf of Mexico to Mexico, Central and South America. Those from Central 
Alabama and to the east, migrated to the east and south through Florida 
and to the island chains, Trinidad and South America.": ------- 3 7. 








1555. ffrench, R. P. 1965. Some unusual habits of Little Blue Herons. 
Carib. J. Sci. 5: 89. 


1556. Recher, H. F. & J. T. Recher. 1969. Comparative foraging efficiency 
of adult and immature Little Blue Herons (Florida caerulea). 
Anim. Behav. 17: 320-322. 
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1557. Belton, W. 1974. Cattle Egrets in Rio Grande do Sul, Brazil. Bird- 
Banding 45: 59. 


1558. de Visscher, M. N. 1978. [Aspects of behavior of the Cattle Egret, 
Bubulcus ibis, a roost in a mangrove region of Venezuela]. 
Gerfaut 68: 177-193. 





1559. Frazier, F. P., Jr. 1964. New records of Cattle Egrets in Peru. 
Auk 81: 553-554. 


1560. Lancaster, D. A. 1970. Breeding behavior of the Cattle Egret in 
Colombia. Living Bird 9: 167-194. 


1561. Loew-McConnell, R. H. 1967. Biology of the immigrant Cattle Egret 
Ardeola ibis in Guyana, South America. Ibis 109: 168-179. 





1562. Mata, J. R. 1973. [Presence of Bubulcus ibis in Argentina]. 
Neotropica 19: 58. 





1563. Narosky, S. 1973. [First nests of the Cattle Egret (Bubulcus ibis) 
in Argentina]. Hornero 11: 225-226. 





1564. Parfitt, B. D. 1976. Cattle Egrets in central Coahuila, Mexico. 
Condor 78: 273. 


1565. Sick, H. 1965. [ Bubulcus ibis (L.) on Marajo Island, Para: a heron 
still not recorded in Brazil]. An. Ac. Brazil Cienc. 37 (3-4): 
568-570. 





1566. Slud, P. 1957. Cattle Egret in Costa Rica. Condor 59: 400. 


Dichromanassa rufescens 





1567. Kiff, L. F. & J. L. Kiff. 1974. First specimen of Reddish Egret 
from Honduras. Auk 91: 170-171. 


1568. van Rossem, A. J. 1926. The Lower California Reddish Egret. Condor 
28: 246. 


Egretta thula 





1569. Loftin, H. 1967. Florida-banded Snowy Egret recovered in Panama. 
Florida Nat. 40: 30. 


1570. Thayer, J. E. & 0. Bangs. 1909. Description of a new subspecies of 
the snowy heron. Proc. New England Zool. Club 4: 39-41. 
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Ixobrychus exilis 





1571. Dickerman, R. W. 1973. The Least Bittern in Mexico and Central 
America. Auk 90: 689-691. 





hesperus should be considered as part of I. e. exilis: 4. 





1572. Dickey, D. R. & A. J. van Rossem. 1924. A new race of the Least 
Bittern from the Pacific coast. Bull. S. California Acad. Sci. 
23: 11-12. 





1573. van Rossem, A. J. 1930. A new Least Bittern from Sonora. Trans. 
San Diego Soc. Nat. Hist. 6: 227-228. 


Botaurus lentiginosus 





1574. Barnes, V., Jr. 1948. The American Bittern in Puerto Rico. Auk 
65: 115. 


CICONIIDAE 


Mycteria americana 





1575. Spaans, A. L. 1975. The status of the Woodstork, Jabiru, and Maguari 
Stork along the Surinam coast, South America. Ardea 63: 116-130. 


THRESKIORNITHIDAE 


Plegadis chihi 





1576. Danforth, S. T. 1936. Invasion of Glossy Ibises in Puerto Rico. Auk 


53: 323. 
Ajaia ajaja 


1577. Haverschmidt, F. 1969. The Roseate Spoonbill breeding in Surinam. 
Auk 86: 131. 


ANSERIFORMES 


ANATIDAE 


1578. Aldrich, J. W., et al. 1949. Migration of some North American 
waterfowl. U.S.D.I., Fish & Wildlife Service, Spec. Sci. Rep. 
(Wildl.) No. l. 


1579. Bellrose, F. C. 1976. Ducks, geese and swans of North America. 
Harrisburg, Pennsylvania, Stackpole Books. 
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1580. Benning, D. S., M. M. Smith & S. L. Rhodes. (Eds.). 1975. Waterfowl 
status report, 1973. U. S. Fish Wild. Serv. Spec. Sci. Rept. Wildl. 
No. 188. 


1581. Cooke, W. W. 1906. Distribution and migration of North American ducks, 
geese, and swans. U. S. Dept. Agr., Biol. Surv., Bull. 26. 


1582. Delacour, J. & E. Mayr. 1945. The family Anatidae. Wilson Bull. 
57: 3-55. 


1583. Garcfa Montana, F. & 0. H. Garrido. 1967. Ducks which nest in Cuba. 
Acad. Ceinc. Cuba Mus. Filipe Poey Trab Divulg 60: 1-8. 
weceres: ceccees; seree--: Spec.; obs.; lit.: Aix sponsa, Oxyura 
jamaicensis: Natural history; breeding behavior and “ecology in Cuba; 
distribution: 8. 








1584. Hochbaum, H. A. 1955. Travels and traditions of waterfowl. Minneapo- 
lis, Univ. of Minnesota Press. 


1585. Lincoln, F. C. 1933. State distribution of returns from banded ducks. 
Second paper - British Columbia, California, Connecticut, Georgia, 
Illinois, Iowa, and Kansas. Bird-Banding 4: 19-32. 


1586. Olrog, C. C. 1974. Recoveries of banded Argentine waterfowl. Bird- 
Banding 45: 170-177. 
coceco- : 1963-1973: -------: B-R: Dendrocygna bicolor, Anas 
cyanoptera; both banded and recovered in northern Argentina: Distribu- 
tion; movement: 0. 











1587. Ortiz de la Puente, J. 1952. [The ducks of Peru]. Serie Divulg. 
Cient. No. 4, Pp. 3-20; Dir. Pesqueria y Caza del Min Agricultura, 
Lima, (de "Pesca y Caza" No. 4). 


1588. Phillips, J. C. 1922-1925. A natural history of the ducks, 3 vols. 
Boston and New York, Houghton-Mifflin Co. - 


1589. Rand, A. L. 1968. Geographical differentiation of arctic Anatidae 
as a result of isolation during the last glacial advance. Ardea 56: 
1-159. 


1590. Roux, F., R. Maheo & A. Tamiser. 1976. The role of environmental 
factors on three species of resident and migratory ducks wintering 
in a tropical zone. C. R. Hebd. Seances Acad. Sci. D. Sci. Nat. 
283: 975-978. 


1591. Saunders, G. B. 1953. The tule goose (Anser albifrons gambelli), 
blue goose (Chen caerulescens) and mottled duck (Anas fulvigula 
maculosa) added to the list of the birds of Mexico. Auk 70: 84-85. 














1592. Sclater, P. L. & 0. C. Salvin. 1876. A revision of the neotropical 
Anatidae. Proc. Zool. Soc. London 1876: 358-312. 
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1593. Spaans, A. L., A. M. A. Holthuijzen & B. H. J. De Jong. 1978. Spurial 
distribution and food of ducks in the coastal area of Surinam. 
Ardea 66: 24-31. 
40 km ENE Paramiribo, Surinam: Feb-May 1976: Mangrove; lagoon: 
Spec.; obs.; stomach contents; FA: Dendrocygna autumnalis, D. bicolor, 
Anas discors: Ecology: 10. 











Dendrocygna autumnalis 








1594. Bolen, E. G. & R. E. McCamant. 1977. Mortality rates for Black-bellied 
Whistling Ducks. Bird-Banding 48: 350-353. 
wreee--; 1962-1975: -------: Spec., B-R: -------: 52% annual morta- 
lity rate, no significant difference between male and female rates: 4. 


1595. Bourne, G. R. & D. R. Osborne. 1978. Black-bellied Whistling Duck 
utilization of a rice culture habitat. Interciencia, 3: 152-159. 
Seafield and Burma, Guyana: Jan-Aug 1974: Rice fields at various 


stages of cultivation: HA, Obs.; Spec., Exp.: ------- : Depredations on 
rice crop caused by resident whistling ducks were slight (0.2%-2.0%): 
40. 


1596. Haverschmidt, F. 1947. Field notes on the Black-bellied Tree Duck 
in Dutch Guyana. Wilson Bull. 59: 209. 


D. bicolor 


1597. Flickinger, E. L., D. S. Lobpries & H. A. Bateman. 1977. Fulvous 
Whistling Duck populations in Texas and Louisiana. Wilson Bull. 
89: 329-331. 


1598. Watson, G. E. 1967. Fulvous Tree Duck observed in the southern 
Sargasso Sea. Auk 84: 424. 
23° 03' N, 60° 00' W: 25 Oct 1964: Open ocean: Obs.: Dendrocygna 
bicolor: Three birds observed dabbling: 4. 





Anas platyrhynchos (includes diazi, fulvigula, maculosa) 











1599. Hubbard, J. P. 1977. The biological and taxonomic status of the 
Mexican Duck. New Mexico Game & Fish Bull. 16. 


1600. Johnsgard, P. A. 1961. Evolutionary relationships among the North 
American mallards. Auk 78: 3-43. 
weeesees soceees; socece= : Spec.; exp.; obs.; lit.: Anas 
platyrhynchos, A. diazi, a. fulvigula, A. maculosa, A. rubripes: Author 
recommends that A, diazi, A. fulvigula, and A. maculosa be considered 
subspecies of A. platyrhynchos; A. rubripes is doubtfully distinct at 
the species level: Systematics; ecology; distribution: 66. 




















A. crecca 


1601. Mosan, G. R., R. I. Smith & R. K. Martinson. 1967. The Green-winged 
Teal: its distribution, migration, and population dynamics. Spec. 
Sci. Rep. Wild. 100. U. S. Fish and Wildl. Serv., Washington, D.C. 
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A. discors 


1602. Briggs, R. L. 1977. Blue-winged Teal banding project Panama Canal 
Zone. N. Amer. Bird Bander 2: 104-105. 
Canal Zone, Panama: Oct-Apr, 1972-1975: Lake: BR: -------: Philo- 
patry; trapping methods: 0. 


1603. Escalante, R. 1963. Notes on three species of waterfowl in Uruguay. 
Condor 65: 533. 


1604. & E. Gomez-Haedo. 1957. Southernmost records of the 
Blue-winged Teal. Condor 59: 398-399. 





1605. Haverschmidt, F. 1970. The Blue-winged Teal Anas discors in northern 
South America along with results of banding in Surinam. Vogelwarte 
25: 229-233. 
ecccee- : seceene-: BR; lit.: -------: Distribution; data on 40 
recaptures of birds banded in North America; one bird banded as an imm. 
on 6 Sept 1954 in Ontario recaptured on 10 Oct 1954 in Coronie, 
Surinam; the longest period between banding and recapture for an indivi- 
dual was for a bird banded as an imm.at Delta, Manitoba on 29 Aug 1953 
recaptured Sept 1955 in Nickerie, Surinam: 12. 





1606. Navas, J. R. 1961. [The Blue-winged Teal, Anas discors, captured in 
Argentina]. Neotropica 7: 231-276. 





1607. Ramsden, C. T. 1910. The Blue-winged Teal in Cuba in summer. Auk 
27: 452. 


Aix sponsa 


1608. Stewart, P. A. 1977. Radial dispersal and southward migration of Wood 
Ducks banded in Vermont. Bird-Banding 48: 333-336. 


1609. . 1978. Association of individual Wood Ducks in movements 
away from their nesting grounds. IBB News 50: 132-133. 





1610. . 1979. Radial dispersal of Wood Ducks after the nesting 
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Mexico. Auk 92: 152-153. 
Laguna de Zapotlan, 100 miles S Guadalajara, Jalisco, Mexico: Apr- 
Aug 1973: Lake and lakeshore (Typha, Scirpus, Najas): Obs.: Aythya 
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1617. Hundley, M. H. 1967. Migration of Swainson's Hawk and Turkey Vultures 
in Guatemala. Gla. Nat. 40: 29. 
Panajachel, Guatemala (elev. 5,000'): 23 Mar 1966: ------- : Obs.: 
Cathartes aura, Buteo swainsoni: Migration: l. 
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eoeeeee: eoeseee: eocecce : Spec.: ------- : Authors propose that 
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Hawks through Costa Rica. Northwest Sci. 19: 80-89. 
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1639. Parker, J. W. 1977. Second record of the Mississippi Kite in 
Guatemala. Auk 94: 168-169. 
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Caroni River, N. W. St. George Co., Trinidad: Feb-May 1965: Marsh: 
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Distribution; migration route; habitat use; feeding; status; conservation; 
studies in progress; knowledgeable researchers: 233. 















































Hughes, R. A. 1979. Notes on Charadriiformes of the south coast of 
Peru. Stud. Avian Biol. 2: 49-53. 


Lack, D. & L. S. V. Venables. 1940. Migratory limicoline birds in 
the Galapagos. Ibis 82: 730-731. 


Larson, S. 1957. The suborder Charadrii in artic and boreal areas 
during the Tertiary and Pleistocene. Acta Vert. 1: 1-81. 


McNeil, R. 1968. ([Wintering and summering of North American water- 
birds in northeastern Venezuela, correspondence with molt and 
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states of Jalisco, Michoacan and Guanajuato: Migration; distribution: 10. 
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2163. . 1974. Review of Red-winged Blackbirds (Agelaius 
phoeniceus) of Eastern, West Central, and Southern Mexico and 

Central America. Amer. Mus. Novit. 2538: 1-18. 
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cecccece : Map of Agelaius phoeniceus Mexican and Central American popula- 
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2166. Hardy, J. W. & R. W. Dickerman. 1965. Relationships between two forms 
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phoeniceus: Taxonomy: distribution; 0. 
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Pedro Miguel Locks, Panama Canal, Panama: Jan, Mar 1974; Mar 1975: 
Flowering Erythrina fusca trees: Obs.: 13 species fed on nectar at the 
tree including Vermivora peregrina, Icterus spurius, I. galbula; I. 
spurius used the flowers more than other species; the flowers appear 
to be adapted to pollination by this common, wintering species: Food use; 
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2174. Rising, J. D. 1973. Morphological variations and status of the orioles, 
Icterus galbula, I. bullockii and I. abeillei in the northern Great 
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Dendroica petechia, Icterus galbula, Piranga ludoviciana and 5 resident 
species: Food use; interspecific competition: 3. 
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crecece : Feb-Mar 1968: Forest "borders and boundaries": Obs.; 
spec.: Icterus galbula: Stomach contents-Lepidoptera larvae = 68%; 
other Arthropods = 12%; plant material = 7%; unident. = 13%: Food habits: 
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-------: Exp., LA: Energy measurements of some members of the genera 
Sporophila and Arremonops indicate that "advantages that 
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a considerable increase in energy required for existence.": 12. 
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45: 24-25. 
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Mar 1972: ------- : B-R: Pheucticus ludovicianus: Migration: 0. 
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2192. Gochfeld, M., R. Gochfeld, M. Kleinbaum & G. Tudor. 1974. Sight 
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Zool., Univ. Michigan 532: i-12. 





Spiza americana 
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Trinidad. Living Bird 6: 123-140. 
ececece : Jan 1959-Apr 1966: Rice fields: Spiza americana: Wintering 
biology: 14. 





2202. Fretwell, S. D. 1977. Is the Dickcissel a threatened species? Amer. 
Birds 31: 923-932. 


Pipilo erythrophthalmus 
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Mexico. Univ. California Pub. Zool. 50: 109-194. 


Passerculus sandwichensis 





2204. Hatler, D. F. & R. W. Campbell. 1975. Notes on spring migration, 
including sex segregation, of some western Savannah Sparrows. 
Syesis 8: 401-402. 


2205. Hubbard, J. P. 1974. Geographic variation in the Savannah Sparrows 
of the inland Southwest, Mexico, and Guatemala. Nemouria 12. 


2206. Peters, J. L. & L. Griscom. 1938. Geographical variation in the 
Savannah Sparrow. Bull. Mus. Comp. Zool. 80: 443-478. 


Ammodramus savannarum 





2207. Hartert, E. 1907. Description of a new subspecies of Ammodramus 
from Santo Domingo. Bull. British Ornith. Club 19(133): 73-74. 





Chondestes grammacus 





2208. Ramsden, C. T. 1912. Lark Sparrow (Chondestes grammacus grammacus) 
in Cuba. Auk 29: 395. 








2209. Tashian, R. E. 1956. Lark Sparrow (Chondestes grammacus) on Bimini, 
Bahamas, B.W.I. Auk 73: 558. 





Aimophila botterii (includes A. petencia) 








2210. Webster, J. D. 1959. A revision of the Botteri Sparrow. Condor 61: 
136-146. 
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Spizella passerina 





2211. Dickey, D. R. & A. J. van Rossem. 1928. A new Chipping Sparrow from 
Central America. Condor 30: 359. 


Melospiza lincolnii 





2212. Gochfeld, M. 1969. Status of the Lincoln's Sparrow in Jamaica, West 
Indies. Wilson Bull. 81: 219-220. 
ewowres, seceress eoecece : Obs.; spec.: ---~---: Distribution: 3. 


2213. Miller, A. H. & T. T. McCabe. 1935. Racial differentiation in 
Passerella (Melospiza) lincolnii. Condor 37: 144-162. 








2214. Tramer, E. J. 1979. First sight records of Lincoln's Sparrow for 
Costa Rica. Wilson Bull. 91: 469-470. 


Melospiza melodia 





2215. Dickerman, R. W. 1963. The Song Sparrows of the Mexican Plateau. 
Occ. Papers Minnesota Mus. Nat. Hist. 9: 1-79. 
2------ : Jun 1956-Dec 1958: Marsh; riparian vegetation; parkland: 
Obs.; spec.: Thryomanes bewickii, Telmatodytes palustris, Cistothorus 
platensis, Geothlypis trichas, Sturnella magna, Agelaius phoeniceus, 
Molothrus ater, Passerculus sandwichensis, Pooecetes gramineus, Chondestes 























grammacus, Melospoza lincolnii, M. georgiana, M. melodia: Southernmost 
populations of Melospiza melodia are examined; these populations show a 
high degree of endemism (8 subspecies); this high degree of endemism is 
due to the island-like nature of aquatic and subaquatic habitats on the 
Mexican plateau; races of the plateau appear to be most closely related 
to subspecies groups from western North America: 82. 











2216. Phillips, A. R. & R. W. Dickerman. 1957. Notes on the Song Sparrows 
of the Mexican Plateau. Auk 74: 376-382. 
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ECOLOGY 


Topics directly or indirectly related to transient or wintering nearctic 
migrants. Includes studies on diversity, co-evolution, behavior, natural 
history, resource use, flocking, migrant - resident interactions and territori- 
ality. A few key studies on palaearctic migrants are included as well. 


2217. Allee, W. C. 1926. Distribution of animals in a tropical rainforest 
with relation to environmental factors. Ecology 7: 445-468. 


2218. Amadon, D. 1973. Birds of the Congo and Amazon forests: a comparison. 
Pp. 267-278 in Tropical forest ecosystems in Africa and South 
America: a comparative review (B. J. Meggers, E. S. Ayensu & W. D. 
Duckworth, eds.) Washington, D.C., Smithsonian Inst. Press. 
weceese: eeecce- : Lowland tropical rain forest: Lit.: 250 species 
of old and 550 apecies of new world tropica] birds: Species richness; 
migrants considered "not a very important segment of the Amazonian fauna. 
(p. 271); some opinions on origin and history of tropical faunas: 
Ecology; zoogeography: 20. 


Ai 


2219. Bailey, S. F. 1978. Latitudinal gradients in colors and patterns of 
passerine birds. Condor 80: 372-381. 
North and Central America: -------: ------- : Lit.: 784 species of 
34 families are considered of which roughly 500 are sigreate: Nearctic 
migrants are considered to be members of Nearctic rather than Neotropical 
avifauna; several hypotheses are suggested to explain gradients in color 
pattern, mostly related to camouflage; no significant latitudinal trend 
in "colorfulness" per se was found but nearctic migrants appeared to be 
more strongly dichromatic: 17. 


2220. Beehler, B. 1980. A comparison of avian foraging at flowering trees 
in Panama and New Guinea. Wilson Bull. 92: 513-519. 


2221. Blondel, J. 1969. [Synecology of Passerine migrants and residents in 
the south French Mediterranean]. Marseille, Centre Reg. Doc. Pedag. 


2222. Bond, J. 1941. Nidification of the birds of Dominica. B.W.1.. 
Auk 58: 364-375. 


2223. Bourliére, F. 1973. The comparative ecology of rain forest mammals 
in Africa and tropical America: some introductory remarks. 
Pp. 279-292 in Tropical forest ecosystems in Africa and South 
America: A comparative review (B. J. Meggers, E. S. Ayensu & W. 
D. Duckworth, eds.) Washington, D.C., Smithsonian Inst. Press. 


2224. Bowdish, B. S. 1903. Food habits of some West Indian birds. Auk 20: 
193-195. 


2225. Bradford, D. F. 1971. Interspecific patterns of visitation at fruit 
trees by birds. Pp. 450-461 in Organization for tropical studies. 
Habitat exploitation and diversity: An ecological approach with 
vertebrates. San Jose, Costa Rica. 
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HAEMATOPODIDAE 


1744. Escalante, R. 1958. The subspecific identity of the Oystercatcher 
in Uruguay. Condor 60: 191-192. 


CHARADRIIDAE 
1745. Strauch, J. G., Jr. & L. G. Abele. 1979. Feeding ecology of three 
species of plovers wintering on the Bay of Panama, Central America. 
Stud. Avian Biol. 2: 217-230. 


Charadrius alexandrinus 





1746. Bullock, D. S. 1936. The snowy plover (Charadrius alexandrinus 

occidentalis) nesting in Chile. Auk 53: 170-172. 

Mocha Island, Chile: Nov-Dec 1932: Beach: Obs.: Charadrius 
alexandrinus, C. vociferus, Pluvialis squatarola, uneeius ppecepus. 
Tringa melanoleuca, Calidris bairdii, C. alba, Limnodromus sp.: Data 
and speculation on South American breeding by "Nearctic" shorebirds: 3. 























1747. Warriner, J. & R. Warriner. 1977. Shorebird research - the Snowy 
Plover project. Pt. Reyes Bird Obs. 42: 1-2. 


C. wilsonia 





1748. Naranjo Heano, L. G. 1979. Charadrius wilsonia wilsonia: new record 
for Colombia. Lozania 30: 6-7. 





C. vociferus 





1749. Chapman, F. M. 1920. Proposed new race of the killdeer. Auk 37: 
105-108. 
Coastal Peru and southern Ecuador: ------- $ eeccece : Spec.; obs.: 
Resident Peruvian form of Charadrius vociferus is formally recognized; 
anomalies in breeding dates (Jun and Dec) are noted: Taxonomy; distribu- 
tion: 5. 





Pluvialis dominica 





1750. Hatch, J. J. & J. P. Hailman. 1967. Golden Plovers in Galapagos. 
Condor 69: 320. 


1751. Haverschmidt, F. 1969. The migration of the American Golden Plover 

——, Surinam. Wilson Bull. 81: som 211. 

Coeesees soeeeess coocece : Obs.; spec.: -------: Haverschmidt 
presents some evidence that the fall light. of Pluvialis dcminica 
involves stops in the Caribbean and some prolonged stopovers in Surinam; 
gives a few Surinam records for spring: 4. 





1752. Johnston, D. W. & R. W. McFarlane. 1967. Migration and bioenergetics 
of flight in the Pacific Golden Plover. Condor 69: 156-168. 
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1753. Preston, F. W. 1949. The Pacific flyway of the Golden Plover. Auk 
66: 87-88. 


1754. Sauer, E. G. F. 1963. Migration habits of Golden Plovers. Proc. 
Int. Ornith. Cong. 13: 454-467. 


1755. Wetmore, A. 1945. The golden plover in Nicaragua. Auk 62: 313-314. 


P. squatarola 





1756. Baker, M. C. 1974. Foraging behavior of Black-bellied Piwvers 
(Pluvialis squatarola). Ecology 55: 162-267. 





1757. Haber, C. 1978. Comparative foraging behavior of juvenile and older 
Black-bellied Plovers (Pluvialis squatarola) at a migratory 
stopover. Manomet, MA, Rept. Manomet Bird Observatory (unpublished). 





1758. Michael, C. W. 1935. Feeding habits of the Black-bellied Plover in 
winter. Condor 37: 169. 


1759. Stinson, C. H. 1977. The spatial distribution of wintering Black- 
bellied Plovers. Wilson Bull. 89: 470-472. 


SCOLOPACIDAE 


1760. Ashmole, M. J. 1970. Feeding of Western and Semipalmated Sandpipers 
in Peruvian winter quarters. Auk 87: 131-135. 
Bay of Paracas, 150 miles S of Lima, Peru: Oct-Nov 1965: Shoreline: 
Obs.; FA: Calidris pusilla, C. mauri: -------: 0. 





1761. Baker, M. C. 1971. A comparative study of the foraging ecology of 
six species of shorebirds. (Charadriiformes, Charadrii) on their 
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southern Middle America with a description of a new race of 
Chordeiles minor breeding in Panama. Amer. Mus. Novit. 2094: 1-21. 
coeceee  seseces: scee----: Spec.; lit.; obs.: Chordeiles minor, 

C. acutipenrpis - various races: Breeding populations of C. minor are 
described for Central America; populations of C. acutipennis are found 
throughout much of South America, Middle America and southwestern North 
America; West Indian Chordeiles populations are considered a separate 
species: 25. 




















1875. Oberholser, H. C. 1914. A monograph of the genus Chordeiles Swainson, 
type of a new family of goatsuckers. U. S. Natl. Mus. Bull. 86: 
123. 





Caprimulgus carolinensis 








1876. Paterson, A. 1972. Nesting of Chuck-will's-widow on Andros Island. 
Bahamas. Auk 89: 676-677. 
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C. vociferus (includes noctitherus) 








1877. Kepler, C. B. & A. K. Kepler. 1972. The distribution and ecology of 
the Puerto Rican Whip-poor-will, an endangered species. Living 
Bird 11: 207-239. 


Chordeiles minor 





1878. Cherrie, G. K. 1896. An apparently new Chordeiles from Costa Rica. 
Auk 13: 135-136. 





1879. Cuello, J. P. 1966. First specimens of Buteo albicaudatus and 
Chordeiles minor in Uruguay. Condor 68: 310. 








1880. Miller, A. H. 1959. A new race of nighthawk from the upper Magdalena 
Valley of Colombia. Proc. Biol. Soc. Washington 72: 155-158. 


1881. Peters, J. L. 1927. The Virginia Nighthawk in the Bahamas. Auk 44: 
421. 


1882. R-ley, J. H. 1903. A new subspecies of nighthawk from the Bahama 
Islands. Auk 20: 431-433. 


1883. Selander, R. K. & M. Alvarez del Toro. 1955. A new race of Booming 
Nighthawk from southern Mexico. Condor 57: 144-147. 


APODIFORMES 
APODIDAE 


1884. Lack, D. 1956. A review of the genera and nesting habits of swifts. 
Auk 73: 1-32. 


Chaetura pelagica (includes C. chapmani) 








1885. Araya, B., G. Millie & 0. Magnere. 1972. A new swift for Chile 
Chaetura pelagica (Apodiformes,Apodidae). Mus. Nac. Hist. Nat. 
Not. Mens. 16: 11-12. 
Valle del Lluta, Arica, Chile: 11 Dec 1971: Cropland: Obs.; spec.: 
Chaetura pelagica, Hirundo rustica: Distribution: 3. 











1886. Beck, H. H. 1948. The winter home of the Chimney Swift; local man 
helps to find it. Bull. Lancaster Co., Pa., Bird Club 15: 1-2. 


1887. Brackbill, H. 1950. The man who turned in the first Chimney Swift 
band from Peru. Migrant 21: 17-21. 


1888. Chapman, F. M. 1931. The winter range of the Chimney Swift (Chaetura 
pelagica). Auk 48: 119-121. 





Cocoplum, Boca del Toro, Panama: 24 Oct-12 Nov 1927: ------- >: Spec.: 
32 species of nearctic migrants including Chaetura pelagica were 
collected, aii but 6 of which normally winter in South America: Distri- 
bution: 4. 
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1889. Coffey, B. B., Jr. 1944. Winter home of Chimney Swifts discovered in 
northwestern Peru. Migrant 15: 37-38. 


1890. . 1956. Memphis banded Chimney Swift in Peru. Bird- 
Banding 27: 84. 





1891. Collins, C. T. 1968. Notes on the biology of Chapman's Swift Chaetura 
Chapmani. Amer. Mus. Novit. 2320: 1-15. 








1892. Dexter, R. W. 1955. The life history of an Ohio Chimney Swift 
recovered in Tennessee. Bird-Banding 26: 71-72. 


1893. . 1979. Returns of non-resident banded Chimney Swifts 
at Kent State University - 1945-1972. Inland Bird Banding 
51: 70-71. 





1894. Ganier, A. F. 1944. More about the Chimney Swfits found in Peru. 
Migrant 15: 39-41. 


1895. Laskey, A. R. 1944. Winter recovery of a Nashville Chimney Swift. 
Migrant 15: 42-44. 


1896. Lincoln, F. C. 1944. Chimney Swift's winter home discovered. Auk 
61: 604-609. 


C. vauxi 


1897. Dickinson, J. C. 1951. A nest of Chaetura vauxi richmondi in central 
Honduras. Wilson Bull. 63: 201-202. 





TROCHILIDAE 


1898. Berlioz, J. 1932. [Contribution to the study of the Trochilides of 
Mexico]. Oiseau, new ser. 2: 120-132. 


1899. Boucard, A. 1892-1895. Genera of hummingbirds (etc.); pp. xiv + 411. 
Reprinted from The Hummingbird (London), 2, Jan., 1892, to 5, 
Dec., 1895. 


1900. Cody, M. L. 1968. Interspecific territoriality among hummingbird 
species. Condor 70: 270-271. 
Amboy, California: 22-26 Mar; 22-25 Apr 1967: Mohave Desert: Obs.: 
Selasphorus sasin, S. platycercus, S. rufus, Stellula calliope, Calypte 
costae: Intra- and interspecific territoriality in transients: 9. 














1901. De Oca, R. M. 1875. [Ornithological essay on the hummingbirds of 
Mexico]. Mexico, Escalante Press. 


1902. DesGranges, J. L. 1977. Interactions among resident and migrant 
hummingbirds in Mexicc. Ph.D. Thesis, Toronto, McGill University. 








1903. 


1904. 


1905. 


1906. 


1907. 


1908. 


1909. 


1910. 


1911. 
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1978. Organization of a tropical nectar feeding bird 

guild in a variable environment. Living Bird 17: 199-236. 

Volcan de Colima, Colima, Mexico: Jan 1975, May-Jul 1975, Oct 
1975-Feb 1976: Thorn forest, riparian forest, arid pine-oak, humid pine- 
oak: Archilochus colubris, A. alexandri, Selasphorus rufus, S. sasin: 

A guild of 21 species was studied; migrants, apparently due to smaller 
size, were subordinate to resident species; migrant species were 
territerial toward conspecifics: 66. 














. & P. R. Grant. 1980. Migrant hummingbirds’ 
accomodation into tropical communities. Pp. 395-409. in 
Migrant birds in the Neotropics: ecology, behavior, distribution, 
and conservation. (A. Keast & E. S. Morton, Eds.). Washington, 
D. C., Smithsonian Inst. Press. 

Volcan de Colima, Mexico: Jan, May - Jul, Oct - Dec 1975; Jan, 
Feb 1976: Thorn forest; gallery forest; pine-oak: Obs.; FA; HA: 21 
species of hummingbirds were observed, 4 of which are considered 
migrants ~- Archilochus sp., Sohaeshavus rufus, S. sasin, Stellula 
calliope: Foraging behavior; interspecific interaction: 26. 

















Feinsinger, P. 1977. Notes on the hummingbirds of Monteverde, 
Cordillera de Tilaran. Costa Rica. Wilson Bull. 89: 159-164. 
eree--- (elev. 1320-1540 m): Oct 1971-May 1973; Jun-Jul 1975: Lower 

montane rain, wet and moist forest; elfin forest: Obs.; B-R: Notes on 20 
species of hummingbirds including Archilochus colubris: Abundance; habi- 
tat preference: 8. 





. 1978. Community organization among neotropical nectar- 
sroneen J birds. Amer. Zool. 18: 779-795. 
ererenns seecen- : seeree-: Obs.; Lit.; exp.: Archilochus colubris: 
Modes of resource exploitation used by nectar feeders in tropical communi- 
ties: 79. 








1980. Asynchronous migration patterns and the 
coexistence of tropical hummingbirds. Pp. 411-419. in Migrant 
birds in the Neotropics: ecology, behavior, distribution, and 
conservation. (A. Keast & E. S. Morton, Eds.). Washington, D. C., 
Smithsonian Inst. Preés. 

Cerro de la Muerte; Monteverde, Costa Rica; Trinidad; Tobago: 
May 1971 - Apr 1973; Apr 1977 - Mar 1978: Savannah; scrub; tropical 
forest seral stages: Obs.: Archilochus colubris, Eugenes fulgens: 
seasonal habitat use: 43. 








Greenwalt, H. C. 1960. Hummingbirds. New York, Doubleday. 


Lack, D. 1973. The numbers of species of hummingbirds in the West 
Indies. Evolution 27: 326-337. 


Lasiewski, R. C. & R. J. !*,iewski. 1967. Physiological responses of 
the Blue-throated ana Rivoli's hummingbirds. Auk 84: 34-48. 


Lyon, D. L. 1976. A montane hummingbird territorial system in Oaxaca, 

Mexico. Wilson Bull. 88: 280-299. 

Cerro San Felipe, Oaxaca, Mexico (elev. 2500-3000 m): eariy Jun- 
early Sep 1967-1969: Pine forest: Obs.; B-R: Six Trochilids investigated 
including Lampornis clemenciae, Eugenes fulgens: Intra~- and interspecific 
interactien; food use: 15. 
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1912. Phillips, A. R. 1975. The migrations of Allen's and other humming- 
birds. Condor 77: 196-205. 
woreeee, eeceses: seccece : Spec.: Selasphorus sasin, S. rufus, 
Stellula enhitene: Lepeutent factors affecting evolution of routes 
include food availability and the probability of inclement weather along 
the various possible routes: Migration; distribution: 49. 








1913. Pitelka, F. A. 1942. Territoriality and related problems in North 
American hummingbirds. Condor 44: 189-204. 


1914. Ridgway, R. 1892. The hummingbirds. Report of the U. S. Natl. Mus. 
1890: 253-383. 


1915. Salvin, 0. C. 1860. Notes on the hummingbirds of Guatemala. Ibis 
II: 259-272. 


1916. Stiles, F. G. 1978. Temporal organization of flowering among the 
hummingbird foodplants of a tropical wet forest. Biotropica 
10: 194-210. 


1917. - 1979. The annual cycle of a coadapted community of 
hummingbirds and flowers in a tropical wet forest of Costa Rica. 
Rev. Biol. Trop. 27: 75-102. 





1918. Toledo, V. M. 1975. [The seasonality of flowers used by hummingbirds 
in a tropical wet forest in Mexico]. Biotropica 7: 63-70. 


1919. Wagner, H. O. 1946. Food and feeding habits of Mexican hummingbirds. 
Wilson Bull. 58: 69-93. 


1920. Wolf, L. L. 1970. The impact of seasonal flowering on the biology of 
some tropical Hummingbirds. Condor 72: 1-14. 
14 km SW Las Canas, Guanacaste Prov., Costa Rica: Jan-Feb, 1967: 
Tropical dry forest: Obs.: Archilochus colubris: Food use; intra and 
interspecific interaction: 21. 





1921. , F. R. Hainsworth & F. G. Stiles. 1976. Ecological 
Organization of a highland, tropical, hummingbird community. 
J. Anim. Ecol. 45: 349-379. 
Cerro de la Meurte, Costa Rica (elev. 2950-3200 m): Jun 1963 - 
Mar 1974: Oak forest and seral stages: Eugenes fulgens: -~------ : 69. 





Calypte costae 





1922. MacKenzie-Grieve, R. C. & J. B. Tatum. 1974. Costa's Hummingbird, 
a new bird for Canada. Canadian Field 88: 91-92. 


Calypte anna 





1923. Stiles, F. G. 1971. Time, energy, and territoriality of the Anna 
Hummingbird ( Calypte anna). Science 173: 818-821. 





1924. - 1973. Food supply and the annual cycle of the Anna 
liummingbird. Univ. California Publ. Zool. 97: 1-169. 
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1925. van Rossem, A. J. 1945. The eastern distributional limts of the Anna 
Hummingbird in winter. Condor 47: 79-80. 


Selasphorus rufus 





1926. Armitage, K. 1955. Territorial behavior in fall migrant Rufous 
Hummingbirds. Condor 57: 239-240. 


1927. Gass, C. L. 1974. Feeding territoriality in postbreeding migratory 
Rufous Hummingbirds. Ph.D. Thesis, Eugene, OR, Univ. of Oregon. 


1928. . 1978. Rufous Hummingbird feeding territoriality in a 
suboptimal habitat. Canadian J. Zool. 56: 1535-1539. 





1929. . 1979. Territory regulation, tenure, and migration in 
Rufous Hummingbirds. Canadian J. Zool. 57: 914-923. 





1930. , G. Angeher & J. Centa. 1976. Regulation of food supply 

by feeding territoriality in the Rufous Hummingbird. Canadian. J. 
Zool. 54: 2046-2054. 
Grizzly Lake, Salmon-Trinity Alps Primitive Area, NW California, 

USA: 10 Jul-22 Aug 1973: Mountain meadow (2200-2400 m): Obs.; Exper; 

LA: eceeeee : Female and immature Selasphorus rufus hold temporary indivi- 

dual feeding territories during migration. Territory size is related 

to individual energy needs: 42. 








1931. Kodrir-Brown, A. & J. H. Brown. 1978. Influence of economics inter- 
specific competition, and sexual dimorphism on territoriality of 
migrant Rufous Hummingbirds. Ecology 59: 285-296. 
Nutrioso, Arizona, U.S.A.: 2 Jul-10 Aug 1975, 5-17 Aug 1976: 
Mountain meadow (2300 m): CB, obs.; exp.: ------- : competition among 
conspecific transients for resources at stopover points: 37. 


Eugenes fulgens 


1932. Boyd, R. L. 1978. Rivoli's Hummingbird in Linn County, Kansas. 
Bull. Kansas Ornith. Soc. 29: 10-11. 


1933. van Rossem, A. J. 1939. A race of the Rivoli Hummingbird from Arizona 
and northwestern Mexico. Proc. Biol. Soc. Washington 52: 7-8. 


PICIFORMES 
PICIDAE 


Sphyrapicus varius 





1934. Devillers, P. 1970. Identification and distribution in California of 
the Sphyrapicus varius group of Sapsuckers. California Birds 1: 


47-76. 





1935. Howell, T. R. 1953. Racial and sexual differences in migration in 
Sphyrapicus varius. Auk 70: 118-126. 
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PASSERIFORMES 
TYRANN I DAE 


1936. Cooke, W. W. 1909. The migration of flycatchers - 8th and concluding 
paper. Bird Lore ll: 12-14. 
coocece 2 seeterer: cocee--: Obs.: Myriarchus crinitus, M. tyrannulus, 
M. tuberculifer, M. cinerascens: Migration; distribution: 0. 














1937. Fitzpatrick, J. W. 1980. Foraging behavior in neotropical tyrant fly- 
catchers. Condor 82: 43-57. 


1938. . 1980. Wintering of North American tyrant flycatchers 
in the Neotropics. Pp. 67-78 in Migrant birds in the Neotropics: 
ecology, behavior, distribution and conservation (A. Keast & E. S. 
Morton, Eds.). Washington, D.C., Smithsonian Inst. Press. 





1939. Hespenheide, H. A. 1964. Competition and the genus Tyrannus. Wilson 
Bull. 76: 265-281. 





1940. Lanyon, W. E. 1978. Revision of the Myiarchus Flycatchers of South 
America. Bull. Amer. Mus. Nat. Hist. 161: 427-468. 





1941. Moore, R. T. 1940. New races of Empidonax from Middle America. Proc. 
Biol. Soc. Washington 53: 23-29. 





1942. . 1940. Notes on Middle American Empidonaces. Auk 57: 
349-389. 





1943. Nelson, E. W. 1904. A revision of. the North American mainland species 
of Myiarchus. Proc. Biol. Soc. Washington 17: 21-50. 





1944. Sclater, P. L. 1859. A list of the Tyrant-birds of Mexico, with 
descriptions of some new species. Ibis 1: 436-445. 


Tyrannus tyrannus 





1945. Lévéque, R. 1978. [First sighting of an Eastern Kingbird Tyrannus 
tyrannus in the Falkland Islands]. Alauda 46: 362. 








1946. Morton, E. S. 1971. Food and migraticn habits of the Eastern Kingbird 
in Paria. Auk 88: 925-926. 
Canal Zone, Panama; Cali, Colombia: 1965-1966: ------- : Obs.; spec.: 
Tyrannus tyrannus, Contopus spp., Nuttallornis borealis, Empidonax spp.: 
Behavior, food use: 7. 








1947. Schmitt, G. & J. P. Hubbard. 1974. Eastern Kingbird in Paraguay. 
Wilson Bull. 86: 466. 


T. dominicensis 





1948. Brodkorb, P. 1950. Geographical variation in the Gray Kingbird, 
Tyrannus dominicensis. Auk 67: 333-334. 





194}, Weber, W. C. & J. A. Jackson. 1977. First nesting record of Gray 
Kingbirds in Mississippi. Mississippi Kite 7: 10-12. 
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T. melancholichus (includes T. couchii) 


1950. Ayers, A. Y., P. W. Sykes, Jr. & W. J. Sykes. 1980. Two more 
records of the Tropical Kingbird for Florida. Florida Field 
Nat. 8: 25-26. 


1951. Garrido, 0. H. 1980. [Situation of Tyrannus melancholichus (Aves: 
Tyrannidae) in Cuba]. Misc. Zool. (Cuba) 11: 1-2. 





1952. Skutch, A. F. 1954. Life history of the Tropical Kingbird. Proc. 
Linn. Soc. New York 61-63: 71-38. 


Pitangus sulphuratus 





1953. Quesnel, V. C. 1956. The density of the population of breeding 
Kiskadees in Port of Spain. J. Trinidad Field Nat. Club: 24-25. 


Myiarchus tyrannulus 





1954. Deignan, H. G. 1949. The correct name for the Mexican Crested 
Flycatcher. Condor 51: 270. 


1955. Lanyon, W. E. 1960. The Middle American populations of the Crested 
Flycatcher Myiarchus tyrannulus. Condor 62: 341-350. 





M. cinerascens (includes nuttingi) 





1956. Devillers, P. 1971. The alleged occurrence of Nutting*s Flycatcher in 
Baja California. California Birds 2: 140. 
ececees:s secsere; eoccece : The only known specimen of Myiarchus 
nuttingi from Baja California is actually M. cinerascens: 4. 








1957. Dickerman, R. W. & A. R. Phillips. 1953. First United States record 
of Myiarchus nuttingi. Cuordor 55: 101-102. 





1958. Lanyon, W. FE. 1961. Specific limits and distribution of Ash-throated 

and Nutting Flycatchers. Condor 63: 421-449. 

-------: "summers" 1956-1960: Xerophytic scrub; tropical deciduous 
and thorn woodlands: Obs.; spec.; Analysis of vocalizations: Myiarchus 
cinerascens, M. nuttingi: Lanyon concludes that evidence favors recog- 
nition as two separate species: Systematics; distribution; ecology; 
vocalizations: 43. 








1959. van Rossem, A. J. 1936. Description of a race of Myiarchus cineracens 
from El Salvacor. Trans. San Diego Soc. Nat. Hist. 8: 115-118. 





Empidonax traillii (includes E. alnorum) 





1960. Gorski, L. J. 1969. Traill's Flycatchers of the "fitz-bew" songform 
wintering in Panama. Auk 86: 745-747. 
Gamboa, Canal Zone and La Jagua, Panama: ------- : Dec 1967-Jan 
1968: ------- : Obs.; exp.: Wintering Empidonax of the traillii-alnorum 
complex responded aggressively to playback of "fitz-bew" song types and 
attacked E. traillii-alnorum models; some evidence of habitat shift by 
individuals + ith onset of dry season: Behavior: 3. 
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1961. . 1971. Traill's Flycatchers of the Fee-Bee-0 songform 

wintering in Peru. Auk 88: 429-431. 

Iquitos, Peru: Oct-Nov, 1968: Lowland scrub: Obs.; exp.: Empidonax 
of the traillii-alnorum complex responded aggressively to playback of 
"fee-bee-o" song types; these birds appeared to defend an area of roughly 
.2ha: 3. 











1962. Oberholser, H. C. 1918. New light on the status of Empidonax traillii 
(Aubudon). Ohio Sci. 18: 85-98. 





1963. Phillips, A. R. 1948. Geographic variation in Empidonax traillii. 
Auk 65: 507-514. 








Empidonax difficilis (includes E. flavescens) 








1964. Bordkorb, P. 1949. Variation in the North American forms of western 
flycatcher. Condor 51: 35-39. 


1965. Johnston, N. K. 1973. Spring migration of the Western Flycatcher, 
with notes on seasonal changes in sex and age ratios. Bird-Banding 


44: 205-220. 


Contopus sordidulus 





1966. Phillips, A. R. & K. C. Parkes. 1955. Taxonomic comments on the 
Western Wood Peewee. Condor 57: 244-246. 


HIRUNDINIDAE 
1967. Dugés, 0. 1899. [Swallows of Guanajuato, Mexico]. Auk 16: 257-259. 


1968. Pereyra, J. A. 1969. [Family Hirundinidae. Swallows]. Hornero 
11: 1-19. 


1969. Sharpe, R. B. & C. W. Wyatt. 1885-1895. A monograph of the Hirundin- 
idae or family of swallows. (Taylor and Francis, London), 2 Vols. 
issued in 20 parts. Vol. 1, 356 pp; Vol. 2, 673 pp. 


Stelgidopteryx ruficollis 





1970. Brodkorb, P. 1942. Notes on some races of the Rough-winged Swallow. 
Condor 44: 214-217. 


1971. Griscom, L. 1929. Notes on the Rough-winged Swallow (Stelgidopteryx 
serripennis (Aud.) and its allies. Proc. New England Zool. Club 
ll: 67-72. 

















46] 


1972. Ricklefs, R. E. 1972. Latitudinal variation in breeding productivity 
of the Rough-winged Swallow. Auk 89: 826-936. 
New World (Canada to Argentina): -------:; -------: Spec.; lit.: 
Stelgidopteryx ruficollis: "...the productivity of young per adult, 
was found to vary from a high of 1.75 in the Temperate Zone race 
serripennis to a low of 0.42 in the tropical race aequalis." "Estimates 
of the minimum adult survival rate necessary to maintain the population 
are 33 percent per year at 40° N and 67 per cent per year at the equator." 
eecece-; 23. 











Hirundo rustica 





1973. Yunick, R. P. 1977. A Caribbean Barn Swallow recovery. Auk 94: 
149-150. 


Petrochelidon fulva 





1974. Selander, R. K. & J. K. Baker. 1957. The Cave Swallow in Texas. 
Condor 59: 345-363. 


Progne subis (includes chalybea, dominicensis and modesta) 





1975. Eisenmann, E. & F. Haverschmidt. 1970. Northward migration to Surinam 
of South American Martin (Progne). Condor 72: 368-369. 


oreceee ; saceces; sene---; Spec., obs., lit.: Progne subis: 
Taxonomic considerations; migration; distribution: 4. 


TROGLODYTIDAE 


1976. Oberholser, H. C. 1904. A review of the wrens of the genus 
Troglodytes. Proc. U. S. Natl. Mus. 27: 197-210. 


1977. Paynter, R. A., Jr. 1957. Taxonomic notes on the World forms of 
Troglodytes. Breviora Mus. Comp. Zool. 71: 1-15. 





1978. van Rossem, A. J. 1938. Notes on some Mexican and Central American 
Wrens of the Genera Heleodytes, Troglodytes, and Nannorchilus; and 
four new races. Bull. British Ornith. Club 59: 10-15. 








Troglodytes aedon (includes brunneicollis and musculus) 











1979. Barlow, J. C. 1978. Another colony of the Guadeloupe House Wren. 
Wilson Bull. 90: 635-637. 


1980. Haverschmidt, F. 1952. Nesting behavior of the southern house wren 
in Surinam. Condor 54: 292-295. 


1981. Palerm, E. 1972. [A new subspecies of House Wren for Uruguay 
Troglodytes aedon chilensis LESSON, 1830 (Passeriformes, Troglo- 
dytidae)]. Rev. Biol. Uruguay 1: 175-177. 
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1982. Skutch, A. F. 1953. Life history of the southern House Wren. Condor 
55: 121-149. 


Cistothorus palustris 





1983. Oberholser, H. C. 1897. Critical remarks on Citothorus palustris 
(Wils.) and its western allies. Auk 14: 186-196. 





C. platensis 





1984. Dickerman, R. W. 1975. Revision of the Short-billed Marsh Wren 
(Cistothorus platensis) of Mexico and Central America. Amer. Mus. 


Novit. 2596. 
wowocres: ssesees; soeeees: Spec.: soreees: : Mexican and Central 


American (including one winter resident form) peguleticans are discussed 
and ranges mapped: 9. 





MIMIDAE 


Dumetella carolinensis 





1985. Skutch, A. F. 1946. The Catbird - at home and abroad. Fauna (Zool. 
Soc. Philadelphia) 8: 87-89. 





TURDIDAE 


1986. Galindo, P., E. Mendez, & A. J. Adames. 1963. Banding of migrant 
thrushes in Almirante, Panama. Bird-Banding 34: 202-209. 
oceoces; : Oct 1962-May 1963: Second growth: B-R: Hylochichla 

mustelina, Catharus ustulatus, C. fuscescens, C. minimus: Relative 
abundance; timing of migration; routes: 1. 











1987. Johnston, D. W. 1969. The thrushes of Grand Cayman, B.W.I. Condor 
71: 120-128. 


1988. Seebohm, H. & R. B. Sharpe. 1898-1902. A monograph of the Turdidae, 
or family of thrushes... Edited and compiled by R. Bowdler Sharpe... 
Henry Sotheran & Co., London, issued in 13 parts in 2 Vols. Vol. l, 
337 pp.; Vol. 2, 250 pp. 


Catharus guttatus 





1989. Grinnell, J. 1901. The Monterey hermit thrush. Auk 18: 258-260. 


1990. McCabe, T. T. & E. B. McCabe. 1932. Preliminary studies of western 
Eermit Thrushes. Condor 34: 26-40. 
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C. minimus 


1991. Worth, C. B. & T. H. G. Aitken. 1965. First record of Gray-cheeked 
Thrush in Trinidad, West Indies. Auk 82: 109. 


Sialia sialis 





1992. Dickey, D. R. & A. J. van Rossem. 1930. A new bluebird from El 
Salvador. Condor 32: 69-70. 


1993. Morton, W. G. 1969. Further note on the Eastern Bluebird Sialia 
sialis at Harbour Island Bahamas. Florida Nat. 42: 135. 





1994. Nice, M. & W. R. P. Bourne. 1958. The bluebird in Bermuda. Ibis 
100: 127-128. 


S. mexicana 





1995. Ridgway, R. 1894. On geographical variations in Sialia mexicana 
Swainson. Auk 11: 145-160. 





Myadestes townsendi 





1996. Lederer, R. J. 1977. Winter feeding territories in the Townsend's 
Solitaire. Bird-Banding 48: 11-18. 


1997. . 1977. Winter territoriality and foraging behavior of 
the Townsend's Solitaire (Myadestes townsendi). Aner. Midl. Nat. 
97: 101-109. 








1998. Salomonson, M. G. & R. P. Balda. 1977. Winter territoriality of 
Townsend's Solitaires (Myadestes townsendi) in a pinon-juniper- 
ponderosa pine ecotone. Condor 79: 148-161. 





SYLVI IDAE 
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2011. Barlow, J. C. & R. R. Johnson. 1969. The gray vireo, Vireo vicinior 
Coues (Passeriformes: Vireonidae) in the Sierra del Carmen, Coahuila, 
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2027. Chapman, F. M. 1917. The warblers of North America. New York, D. 
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Morton, Eds.). Washington, D.C., Smithsonian Inst. Press. 
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1-13. 


ceeeeee;, cocesce : sereen-:; Spec.; lit.: Vireo griseus, Dendroica 
tigrina, D. fusce, D. virens, D. castanea, D. coronata: Foraging ecology 
and morphological adaptations: 26. 
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2274. . 1966. The density of iand birds on the Tres Marias 
Islands in Mexico. II. Distribution of abundances in the community. 
Canadian J. Zool. 44: 1023-1030. 
eccoros: cocesees=; : Tropical deciduous: Lit.: Buteo jamaicensis; 
Vireo foh tenons) flavoviridis, V. gilvus, Raaniie (americana) pitiayuni. 
Various aspects of community ecology are discussed using data from censuses 
of island adjacent mainland avifauna: 31. 
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Marias Islands, Mexico. Canadian J. Zool. 45: 805-815. 
cocece- : se-e---: Tropical deciduous; Thorn scrub; Hornbeam Oak; 
Pine-oak: Spec.; lit.: Cathartes aura, Buteo jamaicensis, Vireo (eliveceus) 











flavoviridis: Various factors affecting bill length: 32. 
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Oecologia 46: 55-62. 
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2281. Hamilton, T. H. & R. H. Barth. 1962. The biological significance of 
season change in male plumage appearance in some new world migra- 
tory bird species. Amer. Nat. 96: matepe 
ercccce 5 seeeeee; sseee-=: Lit.; spec.: -------: Hamilton and Barth 

suggest that change from a "bright" hessdien plumage to a "dull" winter 
plumage is due in part to selection favoring a reduction of intraspecific 
competition; they also speculate that dimorphism is selected for in 
migratory species due to the necessity for forming breeding season pair 
bonds rapidly: 28. 








2282. Haverschmidt, F. 1971. Large number of birds exploiting a fruit tree 
in Surinam. Wilson Bull. 83: 104-105. 
Phedra, Surinam River, Surinam: 13 Nov 1969: Fruit-bearing tree 
(Guarea guara) in second growth: 23 species recorded feeding in the tree 
including Vireo olivaceus : Ecology: 0. 
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. 1978. Ecological correlates of residence and non-resi- 
dence in a Mediterranean passerine bird community. J. Animal Eccl. 
47: 871-890. 
N. W. Huelva Province, Spain: Mar 1975-Apr 1976: Oak woodland: Obs.; 
FA; spec.: ------- : Resident species appear to outcompete migrants for 
the stable resources of the community: 81. 





Hespenheide, H. A. 1975. Selective predation by two swifts and a 

swallow in Central America. Ibis 117: 82-99. 

Osa Peninsula, Puntarenas Province, Costa Rca; Canal Zone Road 
K-2, Contractors Hill, Panama and Madden Forest, Panama Canal Zone 
Govt. Forest Preserve, Panama: Feb-Mar; Jul-Aug 1968: Aug-Sep 1969: 
Primary forest and seral stages: Spec.; LA; exp.; obs.: Stelgidopteryx 
ruficollis (presumably resident populations): Foods used; foraging 
habits: 43. 








1980. Bird community structure in two Panama forests: 
Residents, migrants and seasonality during the non-breeding season. 
Pp. 227-237 in Migrant birds in the Neotropics: ecology, behavior, 
distribution and conservation (A. Keast & E. S. Morton, Eds.). 
Washington, D.C., Smithsonian Inst. Press. 
Canal Zone, Panama: Oct 1969 - Mar 1970: Dry forest; moist forest: 
Obs.: 38 migrants treated: status: 32. 
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2289. 1980. Relative abundance of North American temperate 
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zone breeding migrants in western Colombia and their impact at 

fruiting trees. Pp. 265-271. in Migrant birds in the Neotropics: 

ecology, behavior, distribution and conservation. (A. Keast & 

E. S. Morton, Eds.). Washington, D.C., Smithsonian Inst. Press. 

Anchicaya Valley, Colombia (100-1,900m): May 1972 ~ Jun 1973: 
lowland, premontane and montane forest: Obs.; B-R: 22 migrant species 
observed: status: 14. 


. Horn, H. S. & R. H. MacArthur. 1972. Competition among fugitive 
species in a harlequin environment. Ecology 53: 749-752. 


. Howe, H. F. 1977. Bird avitivity and seed dispersal of a tropical wet 
forest tree. Ecology 58: 539-550. 
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& D. De Steven. 1979. Fruit producton, migrant bird 
visitation and seed dispersal of Guarea glabra in Panama. 

Oecologia 39: 185-196. 

Barro Colorado Island, Panama: 20 Mar-11l May 1978: Fruiting Guarea 
glabra trees in wet tropical forest: Obs.; HA: 7 of 19 species using 
fruits were migrants - Myiarchus crinitus, Contopus spp., Catharus 
ustulatus, Vireo olivaceus, Vermivora peregrina, Dendroica pensylvanica, 
Piranga rubra: No evidence that any one species was dependent on these 
fruits or that the plant depended on one species of bird for dispersal; 
no evidence of interspecific competition for fruits; fruiting seasons 
may be keyed to times of peak migrant passage: Ecology; co-evolution: 24. 

















& G. F. Estabrook. 1977. On intraspecific competition 
for avian dispersers in tsepical trees. Amer. Nat. 111: 817-832. 
eoreser; seeeees: enecce= : Lit.: Models are developed predicting 
plant fruit characteristics resulting from intraspecific competition 
for avian dispersers; nearctic migrants are important dispersal agents 
for some plant species: 50. 





& R. B. Primack. 1975. Differential seed dispersal by 
birds of the tree Casearia nitida (Flacourtiaceae). Biotropica 7: 
278-283. 








& G. A. Vande Kerckhove. 1979. Fecundity and seed 

dispersal of a tropical tree. Ecology 60: 180-189. 

Parque Nacional Santa Rosa, Guanacaste Prov., Costa Rica: 12 Sep- 
22 Oct 1976: Fruiting Casearia corymbosa trees in deciduous forest: 
Obs.; VA: 14 species fed on fruits of this tree including Catharus 
ustulatus, Vireo olivaceus olivaceus, V. o. flavoviridis, V. philadel- 
phicus; V. o. flavoviridis accounted for 70% of feeding visits by birds; 
f rugivores at the tree were attacked on 3 occasions, one attack by Falco 
sparverius on a V. o. flavoviridis was successful; the plant Casearia 
corymbosa appears to promote facultative specialization among frugivores 
by producing a limited number of fruits per day: Co-evolution; feeding 
ecology: 43. 






































Howell, T. R. 1971. An ecological study of the birds of the lowland 
pine savanna and adjacent rain forest in northeastern Nicaragua. 
Living Bird 10: 185-242. 

Waspam, Comaria de El] Cabo, 120 km NW Puerto Cabezas, Nicaragua: 
2-4 Feb 1955; 22 Jan-20 Feb 1962; 16 Jan-1 Feb 1963; 11-27 Aug 1965; 
10-26 Mar 1966; 18 Nov-l Dec 1966; 15-30 Apr 1967: Pine savannah; rain 
forest; grassland: Obs.; HA: 57 species recorded in pine savannah; 9 
nearctic migrants that occur as winter residents; 116 species recorded 
in rain forest, 15 of which were winter resident populations of nearctic 
migrants: Effect of migrants on the resident avifauna of the communities 
studied appeared to be "negligible": Distribution; habitat; foraging 
behavior: 60. 
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interactions in the Santa Marta highlands, Northern Colombia. 
Pp. 239-247. in Migrant birds in the Neotropics: ecology, 
behavior, distribution and conservation. (A. Keast & E. S. 
Morton, Eds.). Washington, D.C., Smithsonian Inst. Press. 
25km SE Santa Marta, Magdalena Dept., Colombia (200m elev.): 
Sep. 1972 - May 1973: Moist, montane forest: Obs.: 25 migrant species 
recorded and a total of 144 species observed: Status: 9. 


Johnston, D. W. 1975. Ecological analysis of the Cayman Island avi- 
fauna. Bull. Florida State Mus. Biol. Sci. 19: 299-300. 


Jones, S. E. 1977. Coexistance in mixed species antwren flocks. 
Oikos 29: 366-375. 


Karr, J. R. 1971. Structure of zvian communities in selected Panama 
and Illinois habitats. Ecol. Monogr. 41: 207-230. 
All sites located within 40 km of Panama City, Panama: 1 Jul 1968 
- 31 Jul 1969: Grassland; shrub; moist lowland forest: Obs.; B-R; 
VA; HA: 291 species :, corded; 55 species of nearctic migrants (includ- 
ing those with permanent resident populations): Ecology; species 
diversity; community structure: 64. 


1975. Production, energy pathways, and community 
diversity in forest birds. Pp. 161-176 in Tropical ecological 
systems: Trends in terrestrial and aquatic research. (F. B. Golley 
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1976. On the relative abundance of migrants from the 

North Temperate Zone in tropical habitats. Wilson Bull. 88: 433- 

458. 

Central Panama; Mt. Liberia; Maharashtra, India: Pasoh Forest 
Preserve, Malaysia: -----~- : Grassland; shrub; forest: Obs.; B-R: "In 
general, migrants harvest superabundant and/or sporadically available 
food resources." "Some seasonal movements associated with wet and dry 
seasons and varying food abundances have been documented in various 
parts of the tropics." "... densities of migrants on islands tend to 
be higher than densities on nearby mainland areas.": 47. 
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2308. . 1976. Seasonality, resource availability and community 
diversity in tropical bird communities. Amer. Nat. 
Panama: Jul 1968-Jul 1969: Grassland; most forest; shrub: Obs.; 





B-R; FA; VA: ------- : Migrant impact on tropical communities thought 
to be "not great"; nearctic migrants "winter more commonly in marginal 
habitats ... and tend to exploit food resources that are superabundant 


and/or sporadically available.": 63. 


2309. . 1977. Ecological correlates of rarity in a tropical 
forest bird community. Auk 94: 
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diversity in several new world areas. Amer. Nat. 105: 423-435. 
2312. , D. W. Schemske & N. Brokaw. 1980. Temporal variation 





in the avifauna on the undergrowth of a tropical forest. in 


Seasonal rhythms in a tropical forest. (E. G. Leigh & A. S. Rand, 
Eds.). Washington, D. C., Smithsonian Inst. Press. 


2313. Keast, A. & E. S. Morton. 1980. Migrant birds in the Neotropics: 
ecology, behavior, distribution, and conservation. Washington, 
D.C., Smithsonian Inst. Press. 
wemmenn, seeeeee; seeseees eeceres: soccece : This volume contains 
38 papers on topics relating to various aspects of the ecology of 
nearctic migrants in the neotropics. Summaries of each of the papers 
are given in this bibliography under the specific topic, by author. 


2314. Kepler, C. B. & A. K. Kepler. 1970. Preliminary comparison of bird 
species diversity and density in Luquilla and Guanica forests. 
Pp. E-183-E-188 in A tropical rain forest (H. T. Odum, Ed.). 
Oak Ridge, Tenn. U. S. Atomic Energy Commission. 
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eyed Juncos (Junco hyemalis hyemalis). Ecology 57: 679-693. 
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2317. Kilham, L. 1980. Assemblages of Tree Swallows as information centers. 
Florida Field Nat. 8: 26-28. 


2318. Klopfer, P. H. 1965. Behavioral aspects of habitat selection: A 
preliminary report on stereotypy in foliage preferences of birds. 
Wilson Bull. 77: 376-381. 
ececese : eeee---: Laboratory: Exp. Tropical residents appear to 
show greater "behavioral sterotypy" than individuals of species that 
breed in temperate regions: 8. 
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290-300. 


& R. H. MacArthur. 1961. On the causes of tropical 
species diversity: niche overlap. Amer. Nat. 95: 223-226. 





, D. I. Rubinstein, R. S. Ridgely & R. J. Barnett. 1974. 
Migration and species diversity in the tropics. Proc. Acad. Nat. 
Sci. USA 71: 339-340. 
weeeeres cecese= > ceceese:; Lit.: -------: Nearctic migrants do 
not breed in ‘tropical wintering areas because resources available are 
"insufficient to maintain the more rapid development rates of birds 
adapted to the seasonally richer temperate zones." Theory: 12. 





Lack, D. 1976. Island biology. Stud. Ecol. 3. Berkeley, Univ. 
California Press. 


Land, H. C. 1963. A tropical feeding tree. Wilson Bull. 75: 199-200. 

Matias de Galvez, Izabel Dept., Guatemala: Jun-Aug 1961: Lowland 
rainforest; mostly in one fruiting tree (Miconia trinervia): 57 species 
including Myiarchus tuberculifer: Food habits: 0. 








Leck, C. F. 1968. A feeding congregation of local and migratory birds 
in the mountains of Panama. Bird~Banding 39: 318. 
Cerro Punta, Chiriqui Prov., Panama (6,000 ft): 31 Mar 1968: Second 
growth: B-R; obs.: Catharus ustulatus (flocks), Pheucticus ludovicianus: 
Distribution; feeding habits: 











1969. Observations of birds exploiting a Central American 
fruit tree. Wilson Bull. 81: 264-269. 
Rio Higueron, Finca Jimenez, Guanacaste Prov., Costa Rica: 11-15 
Jul 1967: Disturbed river-bottom forest: Obs.: Vireo (olivaceus) 
flavoviridis: 16 species used fruits ot the tree Trichilia cuneata; 
V. o. flavoviridis and Centurus aurifrons were the two most frequent 
visitors to the tree: Feeding ecology: 10. 




















1970. The seasonal ecology of fruit and nectar eating 
birds in lower Middle America. Ph.D. Thesis. Ithaca, N.Y., 
Cornell Univ. 





1971. Measurement of social attractions between tropical 
Passerine birds. Wilson Bull. 83: 278-283. 





. 1971. Overlap in the diet of some neotropical birds. 
Living Bird 10: 89-106. 
Barro Colorado Island, Canal Zone, Panama: Sep 1968-Apr 1969: 
Lowland rain forest: Obs.: Vireo olivaceus, Vermivora peregrina, Wilsonia 
pusilla: Feeding biology: 25. 
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1972. The impact of some North American migrants at 

fruiting trees in Panama. Auk 89: 842-850. 

El Hato; Cerro Punta; Barro Colorado Island, Panama: Mar-Apr 
1968; Sep 1968-Apr 1969: Agricultural area; lowland rainforest: Obs.; 
B-R: Little evidence of interspecific competition for fruits; of 48 
species observed taking fruits during the study, 18 were migrants; 
migrants responsible for 10% of observed avian fruit utilization in 
lowland rain forest, 45% in upland forest (Over 6000') (mostly by 
Catharus ustulatus): Some evidence of male-female pairing in 3 species 
of wintering migrants: Feeding ecology: 17. 








. 1972. Observations of birds at Cecropia trees in Puerto 
Rico. Wilson Bull. 84: 498-500. 
Luquillo National Forest, eastern Puerto Rico: 17-27 Jan 1970; 
15-26 Jan 1971: Wet montane forest and edge: Obs.: Mniotilta varia, 
Parula americana, Dendroica tigrina, D. caerulescens, D. pensylvanica, 
Setophaga ruticilla: Migrants make up a larger percentage of visits to 
Cecropia trees on the islands of the West Indies than on Central American 
mainland sites: 4. 


























1972. Seasonal changes in feeding pressures of fruit- 

and nectar- eating birds in Panama. Condor 74: 54-60. 

Barro Colorado Island, Canal Zone, Panama: Sep 1968-Apr 1969: Low- 
land rainforest: Obs.; B-R; Exp.: Catharus ustulatus, Vireo olivaceus, 
Dendroica petechia, D. pensylvanica, Piranga rubra: Intra- and, inter- 
specific competition for fruits: 28. \ 

















1973. Dominance relationships in nectar feeding birds 
at St. Croix. Auk 90: 431-432. 





& S. L. Hilty. 1968. A feeding congregation of local 

and migratory birds in the mountains of Panama. Bird-Banding 34: 

318. 

Cerro Punta, Chiriqui Prov., Panama (elev. 6000'): 31 Mar 1968: 
Humid montane forest second growth especially fruiting Leandra 
subseriata: B-R; obs.: 17 frugivorous species observed including Catharus 











ustulatus, Pheucticus ludovicianus: Food use: 0. 





& N. Smythe. 1970. Comments on the seasonality of fruit- 
ing in the neotropics. Amer. Nat. 104: 583-585. 





Lein, M. R. 1972. A trophic comparison of avifaunas. Syst. Zool. 21: 
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1972. Bird species diversity and composition in 
Amazonian rain forests. Amer. Zool. 12: 711-712. 
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2338. . 1974. Bird diversity and abundance in Amazon forest 

communities. Living Bird 13: 127-191. 

Belem, Para, Brasil: 1967-1969: Swamp; rain forest: B-R; veg. 
analysis: 15,000 birds were captured during the study; of the 67 most 
common species captured, none was a nearctic migrant: Species diversity: 
95. 





2339. MacArthur, R. H. 1960. On the relative abundance of species. Amer. 
Nat. 94: 25-36. 


2340. . 1961. Population effects of natural selection. Amer. 
Nat. 882: 196-199. 





2341. . 1969. Patterns of communities in the tropics. Biol. 
J. Linn. Soc. London 1: 19-30. 





2342. . 1971. Patterns of terrestrial bird communities. Pp. 
189-221 in Avian biology, Vol. 1. (D. S. Farner & J. R. King, Eds.). 
New York, Academic Press. 








2343. . 1972. Geographical ecology: Patterns in the distribu- 
tion of species. New York, Harper & Row. 
emereces cocesee; eoecece!s soccece >: Lit.: e------: "ecological 


counterparts" can be found at the southern end of the breeding range 
for nearctic migrants (p. 135), temperate breeding birds are forced 
into tropical communities by nearctic winter, but are unable to compete 
in primary tropical habitats because such habitats are already "packed 
with competitors" (pp. 203, 204): 130. 


2344. , J. M. Diamond & J. R. Karr. 1972. Density compensation 
in island faunas. Ecology 53: 330-342. 
Puercos Island, Pearl Archipelago: (off Panama): Jan 1971: 
Deciduous tropical forest: B-R; Obs.: Nonmarine avifauna composed of 24 
species including Actitis macularia, Myiarchus crinitus, Catharus 
ustulatus, Vermivora peregrina, Dendroica castanea, Seiurus novebora- 
censis, Piranga rubra: Zoogeography: 27. 
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2346. , & J. Preer. 1962. On bird species diversity. 
Amer. Nat. 96: 167-174. 

2347. , H. F. Recher & M. L. Cody. 1966. On the relation 
between habitat selection and species diversity. Amer. Nat. 100: 
319-332. 


Puerto Rico; Panama: 1963-1966: Scrub; grassland; savannah forest, 
mangrove: Obs.; HA: 90 species with breeding populations recorded on 
plots in Panama including - Myiarchus tuberculifer, Troglodytes (aedon) 
musculus, Vireo (olivaceus) flavoviridis, Sturnella magna: 29 species 
with breeding populations recorded on plots in Puerto Rico including 
Tyrannus dominicensis: Different habitats are likely to have similar 
species in Puerto Rico, unlike Panama and temperate United States: Zoo- 
geography: 5. 























492 


2348. McClure, H. E. 1967. The composition of mixed species flocks in 
lowland and submontane forest of Malaya. Wilson Bull. 79: 131-154. 


2349. McDiarmid, R. W., R. E. Ricklefs & M. S. Foster. 1977. Dispersal of 
Stommadenia donnell-smithii (Apocynaceae) by birds. Biotropica 
9: 9-25. 
‘Rio Higueron, Finca Jimenez, Guanacaste Prov., Costa Rica: Observa- 
tions-18-26 Apr 1971: Tropical dry forest: 22 species were recorded 
taking fruits of the tree Stommadenia donnell-smithii including - 
Myiarchus tuberculifer, Catharus ustulatus, Vireo (olivaceus) flavoviridis, 
Dendroica petechia, D. pennyslvanica, Icterus galbula: Interspecific 
interactions at the tree were uncommon: Co-evolution; feeding ecology: 
49. 
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emphasis on flocking. Proc. Iowa Acad. Sci. 75: 457-462. 

Volcan Barba, Heredia Prov., Costa Rica (6,300; elev.): Nov. 1967- 
Jun 1968: Forest, pasture: Obs.: Members of 9 species were common 
participants in foraging flocks including Mniotilta varia, Vermivora 
chrysoptera, Dendroica virens, Wilsonia pusilla; flocks began to decrease 
in number in Apr and only one mixed species flock was seen after Apr; 
flocks apparently form again with return of migrants and cessation of 
breeding; maximum flock numbers are from Dec-Mar: 5. 
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tory birds as a whole, constitute a "floating population" of consumers 
taking advantage of the seasonal "energy surplus existing in their 
breeding and wintering areas.": Migrant-resident ecology: 8. 





2358. & F. Roux. 1966. [The Palaearctic migrants of Senegal. 
I. Non-Passerines}]. Terre et Vie 8: 19-72. 
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flocks of birds. Ecol. Monogr. 40: 119-168. 





2360. . 1971. The insectivorous bird as an adaptive strategy. 
Ann. Rev. Ecol. Syst. 2: 177-200. 
eeeeere; socceee : seeeces: Lit.: -------: "The problem of utilizing 


several habitats within a year should result in migrants exhibiting 
greater plasticity and being less specialized than the residents. They 
thus should enjoy relatively greater success in competition where 
utilizing temporary or irregular resources to which residents could not 
become so highly specialized.": Theory: 100. 


2361. . 1980. Foraging and coexistence of spruce-woods warblers. 
Living Bird. (In Press). 





2362. . 1980. Population limitation: breeding or wintering 
grounds. Pp. 505-516 in Migrant birds in the Neotropics: ecology, 
behavior, distribution and conservation. (A. Keast & E. S. Morton, 
Ed.). Washington, D. C., Smithsonian Inst. Press. 
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2363. Morton, E. S. 1972. North American birds in the tropics. Atlantic 

Nat. 27: 164-168. 

Canal zone, Panama: -------: ------- : Obs.: Tyrannus tyrannus, 
Myiarchus crinitus, Nutallornis borealis, Empidonax virescens, 
Contopus virens, Catharus ustulatus, Vireo olivaceus, V. flavifrons, 
Mniotilta varia, Protonotaria citrea, Vermivora chrysoptera, V. 
peregrina, Dendroica petechia, D. castanea, D. pensylvanica, 
Oporornis formosus, Seiurus noveboracensis, S. motacilla: Social 
Organization and food use by nearctic migrants in the neotropics: 3. 



































2364. . 1973. On the evolutionary advantages and disadvantages 
of fruit eating in tropical birds. Amer. Nat. 107: 8-22. 





2365. - 1979. A comparative survey of avian social systems in 
northern Venezuelan habitats. Pp. 233-259 in Vertebrate ecology 
in the northern Neotropics. (J. F. Eisenberg, Ed.). Washington, 
D. C., Smithsonian Inst. Press. 

Guarico River; Guatopo National Park; macaguaces , Venezuela: 
coccces: : Montane forest; llanos; gallery forest: Obs.: 227 species are 
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D.C., Smithsonian Inst. Press. 

Dept. Valle del Cauca, Colombia: May 1976 - Mar. 1977: tropical 
dry forest, premontane mesic: forest, tropical wet forest: Obs.; spec.; 
VA; FA; HA; 22 migrant species observed: migrants composed 15 of 78 
species in premontane forest, 11 of 80 species in dry forest and 0 of 
94 species in wet forest: 19. 
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20 km NW Pucallpa, Dept. Loreto, Peru: Jan-Aug 1968: Tropical dry 
forest: Obs.; FA: 101 species including Pyrocephalus rubinus, Vireo 
olivaceus: Community ecology: 32. 
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El Guayacan Island; La Cueva Island, Puerto Rico: 20 Dec 1975- 
15 Apr 1976: Xerophytic scrub; mangrove: Obs.: Netting; Mniotilta 
varia, Protonatia citrea, Parula americana, Dendroica petechia, D. 
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understory birds in a tropical forest. Ecology. (In Press). 
a" 


Schwartz, P. 1980. Some considerations on migratory birds. 
Pp. 31-34 in Migrant birds in the Neotropics: Ecology, behavior, 
distribution and conservation. (A. Keast & E. S. Morton, Eds.). 
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meee eens eeceeees cnrene- : Obs.: 95 species of birds feed on oil- 
rich evitlate seeds oad berries including Elanoides forficatus, Tyrannus 
tyrannus, Myiodynastes luteiventris, Myiarchus tyrannulus, M. 
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(subis) chalybea, Stelgidopteryx ruficollis, Troglodytes (aedon) musculus, 
Vireo olivaceus, Piranga flava: ------- : 54. 
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2428. Thompson, J. N. & M. F. Willson. 1979. Evolution of temperate fruit/ 
bird interactions: Phenological strategies. Evolution 33: 973-982. 
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2457. & R. A. Van Neumann. 1972. Why are neotropical birds 
more colorful than North American birds? Avic. Mag. 78: 141-147. 
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2471. . 1979. Derivations of Lesser Antillean birds. Proc. 





Acad. Nat. Sci. Philadelphia 131: 89-103. 


2472. Brown, K. S., J. R. G. Turner & P. M. Sheppard. 1974. 


Quaternary 


forest refugia in tropical America: Evidence from race information 


in Heliconius butterflies. Nature. (In Press). 





2473. Carpenter, G. H. 1894. Nearctic or Sonoran. Nat. Sci. 


5: 53-57. 


2474. Chapman, F. M. 1891. The crigin of the avifauna of the Bahamas. 


Amer. Nat. 25: 528-439. 


eeccece p seeeees: seeeen--: Lit.: 156 species recorded, 30 "North 
American Migrants": Bahamas avifauna is West Indian with closest 


affinities to Cuba: Distribution: 0. 


2475. Cook, R. E. 1974. Origin of the highland avifauna of southern 
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Z. asiatica, Coccyzus americanus, Chordeiles minor, Progne (subis) 
domincensis, Petrochelidon fulva, Ammodramus savannarum, Dendroica 
petechia: Ecology; life history; zoogeography: 241. 





























510 


2538. Levins, R. 1968. Evolution in changing environments. Princeton, 
N. J., Princeton Univ. Press. 


2539. & H. Heatwole. 1973. Biogeography of the Puerto Rican 
Bank: introduction of species onto Palominitos Island. Ecology 54: 
1056-1064. 





2540. Lonnberg, E. 1927. Some speculations on the origin of the North 
American ornithic fauna. Kungl. Svenska Vetenskapsakad. Handl. 
Ser. 3, 4, (6): 1-24. 


2541. MacArthur, R. H. 1959. On the breeding distribution pattern of North 
American migrant birds. Auk 76: 318-325. 
woceeee; seeesess seccees; : Lit.: -------: "... density of breeding 
individuals of species migrating to the neotropics seems to correlate 
with the contrast between winter and summer food supply in the given 
habitat."; "In the undisturbed northern habitats considered, the average 
migrant to the neotropics is commoner than the average (resident) species 
..": Zoogeography: 41. 


2542. & E. 0. Wilson. 1963. An equilibrium theory of insular 
zoogeography. Evolution 17: 373-387. 





2543. & . 1967. The theory of island biogeography. 
Princeton, N. J., Princeton Univ. Press. 








2544. MacGinitie, H. D. 1958. Climate since the late Cretaceous. Pp. 61-79 
in Zoogeography 51. (C. L. Hubbs, Ed.). A.A.A.S. Publ. 


2545. MacLean, G. L. 1974. Arid zone ornithology in Africa and S. America. 
Proc. Int. Ornith. Congr. 16: 468-480. 


2546. Mayr, E. 1946. History of the North American bird fauna. Wilson Bull. 
58: 2-41. 
eoecese: coecces; cossess; Lit.: coocece : Speculation on origin 
or “center of evolution" for avifauna based mostly on current species 
distribution: 44. 


2547. . 1963. Animal species and evolution. Cambridge, Mass., 





weecees, seceees: soccee- : Lit.: -------:; Numerous comments related 
to systematics end evolution in nearctic migrants including members of 
the following genera - Accipiter, Anas, Catharus, Dendroica, Hylocichla, 
Larus, Melospiza, Myiarchus, Passerculus, Passerina, Phalacrocorax, 
Pipilo, Regulus, Sturnella, Troglodytes, Vermivora, Vireo, Zonotrichia: 
Over 1800 references some of which pertain to avian migrants. 

















2548. . 1964. Inferences concerning the Tertiary American bird 
faunas. Proc. Natl. Acad. Sci. 51: 280-288. 











2549. 


2550. 


2551. _ 


2552. 


2553. 


2554. 


2555. 


2556. 


511 


1964. Neotropical Region. Pp. 516-518 in New dictionary 
of birds. (A. L. Thomson, Ed.). New York, McGraw-Hill. 
cocce- to seccere: soeee--:; Lit.: -------: Neotropics defined as the 
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eececee: eoceese;: eocccee : Lit.: There are many more endemic genera 
in southern South fmerice (S.A.) then in northern S. A., most of these 
are adapted to savannah, brushland, prairie or marsh; speciation is more 
developed in northern S. A.; lack of strictly endemic genera in the 
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LAWS AND CONVENTIONS 


Resource protection in the Western Hemisphere is recognized as an 
important problem of international concern. However, effective confronta- 
tion of the problem requires much more than recognition or concern. Out- 
lined below are some of the basic steps necessary to develop a viable 
international program for resource protection: 

1. organization of interest at the international level. 

2. convening o* an international conference to draw up a document 
for signature by representatives of nations attending the conference. 

3. organization of interest in each of the signatory nations so that 
laws will be passed which implement the terms of the international convention 
agreements. 

4. provision of funds for proper enforcement of new laws. 

5. instruction of law enforcement officers and local officials for 
administraion of the new laws. 

6. establishment ot constitutionality of the new laws through test 
cases in court. 

Steps 1 &2 above seem to be the easiest to accomplish. As this section 
of the Bibliography shows, there have been a number of international conven- 
tions which have dealt with cooperative preservation of wildlife (3228, 

3230, 3231, 3235, 3243, 3237, 3238, 3226, 3245). Step 3 is more difficult, 
but many Western Hemisphere nations have laws on the books which help to 
implement the intent of the original conventions (3227, 3229, 3236, 3239, 
3240, 3241, 3242). 

Steps 4, 5, and 6 are very difficult. These serve as the major road 
blocks to effective environmental protection in all countries in the Western 
Hemisphere. Even in the United States, where both funding and public 
sympathy support wildlife preservation, there are often problems in en- 
forcement and/or interpretation of the laws (3233, 3244, 3232, 3234). 

In light of the importance of local authorities in promulgating con- 
servation and enforcing protection for wild flora and fauna, a country-by- 
country assessment of the effectiveness of wildlife legislation should be 
a high priority for future international conservation efforts. The 
amounts of published information on this topic at present is negligible. 

Such a survey would require copies of statutes, visits to individual countries, 
and interviews with people involved with enforcement, litigation and 
legislation at the local and regional levels. 
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APPENDIX 8 


Scientists with Research Interests in Nearctic Migrants in the Neotropics 


In compiling this list we have tried to contact every living in- 
dividual who had done, was doing, or intended to do research on migrants 
in the Neotropics. Every researcher for whom we could obtain an address 
was sent a questionnaire in his native tongue along with a stamped, 
return envelope. Part of the questionnaire requested that names of 
Other persons with interests in migrant birds known to the contacted 
party be forwarded to us. 

To assure that no one was left out, we also posted a notice in 
the Ornithological Newsletter requesting that anyone who had infor- 
mation and wished to be included on the list should contact us. 

Only those persons indicating an active interest in migratory 


bird research have been included in the final list. 





ABLE, Dr. Kenneth P. 

orientation mechanisms of nocturnal 
migrants 

Department of Biology, SUNY 

Albany, New York, USA 12203 








ALBUQUERQUE, Jorge Luiz Berger 
ecology, distribution of Falco 
peregrinus 

Caixa Postal 10323 

9000 Porto Alegre 

Rio Grande do Sul, Brasil 








ALDEN, Peter 

abundance, distribution of 

nearctic migrants in the neotropics 
c/o Massachusetts Audubon Society 
Lincoln, MA, USA 01773 








ALDA DO ROSARIO, Lenir 
distribution, ecology & abundance- 
especially Charadriiformes 

Rua Sao Judas Tadeu, 19 

Bairro Jose Mendes 

88.000 - Florianopolis, SC 

Brasil 








ALDRICH, Dr. John W. 

changing populations of nearctic 
migrants 

6324 Lakeview Drive 

Falls Church, VA, USA 2204] 








ALTMAN, Dr. Allen B. 

birds in Venezuela 
Departamento de Matematicas 
Universidad Simon Bolivar 
Apartado Postal 80659 
Caracas, Venezuela 





ANDRLE, Dr. Robert F. 

Curator of Vertebrate Zoology 
biology and status of rare & 
endangered species in the neotropics 
Buffalo Museum of Science 

Humboldt Parkway 
Buffalo, NY, USA 
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ARENDT, Wayne J. 

Acting Wildlife Biologist in Charge 
biology of Columba leucephala & 
nearctic migrants in general in Puerto 
Rico 

U. S. Forest Service 

P.0. Box 21 

Palmer, PR 00721 








BANKS, Dr. Richard C. 

systematics & distribution of North 
American birds 

National Fish & Wildlife Lab. 
National Museum of Natural History 
Washington, D. C., USA 20560 








BEASON, Dr. Robert C. 

Assistant Professor 

movement, ecology, behavior & 
interspecific relationships of 
nearctic migrants in the tropics 
Department of Biology, SUNY 
Geneseo, NY, USA 14454 











BEHRSTOCK, Robert A., M.S. 
Curator of Fisheries Collection 
abundance & distribution of birds in 





the neotropics 





School of Natural Resources 
lumboldt State University 
Arcata, CA, USA 95521 


BELTON, Dr. William 

birds of Rio Grande do Sul, Brazil 
Rocky Hol low 

Great Cacapon, WV, USA 25422 





BIEHL, Dr. Carl 

changes in beta diversity of insecti- 
vorous passerines along elevational 
gradients in Central America 











Department of Biology, UCLA 
Los Angeles, CA, USA 90024 


BOND, Dr. James 
birds of the West Indies 





Hill House, Apt 110 
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201 W. Evergreen 
Philadelphia, PA, USA 19118 


BORRERO H., Dr. Jose Ignacio 
abundance & distribution of birds 
in Colombia; timing of migrations 
especially in the Sabana de Bogota 
Director del Programa "ET Hombre 
y Su Ambiente" 

Universidad del Vaile 

Apartado Aereo 2188 

Cali, Colombia 











BOTERO B., Jorge E., B. Sc. Hons. 
abundance, distribution & ecology of 


CAMPBELL, Dr. Kenneth E. 
paleornithology 





Natural History Museum 
900 Exposition Blvd. 
Los Angeles, CA, USA 9007 


CAMPOS RAMIREZ, Rafael Guillermo 
nearctic migrants in Costa Rica 





Escuela de Biologia 
Universidad de Costa Rica 
Costa Rica 


CARRAU, Dr. Jose Antonio 
timing of migration & general 
wintering ground biology of 








migratory waterfowl! in Colombia 
Apartado Aereo No. 30 
Manizales, Colombia 





BOURNE,Dr. W. R. P. 
Seabirds 

Zoology Department 
Tillydrone Avenue 
Aberdeen, Scotland, UK 





BRIGGS, Dr. R. L. 

waterfowl migration to South 
& Central America 

P.Q. Box 151 

Anacoco, LA, USA 71403 








BUSKIRK, Dr. William H. 
migration & community ecology 
Department of Biology 

Earlham College 

Richmond, IN, USA 47374 





BULTER, Thomas Y. 

birds of Ecuador & the Galapagos 
Riverview Road, P.0. Box Y 
Durham, NH, USA 03824 





CALDWELL, Dr. Gloria S. 
behavioral ecology of mixed- 
species flocks of herons & egrets 
Dept. of Psychology 

Univ. of California 

Berkeley, CA, USA 94720 











nearc*ic migrants in the Dominican 
Republic 

Sub-Centro de Salud de Imbert 
Imbert, Puerto Plata 

Republica Dominica 








CASEMENT, Michael B. 
transients at sea 

Dene Cottage 

West Harting 

Petersfield, Hants. GU31 5PA 
Great Britain 





CHIPLEY, Dr. Robert M. 

distribution & habitat preferences of 
Dendroica warblers in the neotropics 
The Nature Conservancy 

1800 N. Kent 

Arlington, VA, USA 








CLENCH, Dr. Mary H. 

Associate Curator 

ecology of Dendroica kirtlandii 
Section of Birds, Carnegie Museum of 
Natural History 

Pittsburgh, PA, USA 15213 





CONTRERAS, Prof. Julio R. 
birds of Argentina 





Instituto Argentino de Investigaciones 
de las Zonas Aridas 

Casilla. de Correo 507 

5500 Mendoza, Argentina 
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COOPER, Robert J. 
migrant biology 

145 Technology Park 
Atlanta, GA, USA .30092 





CRUZ, Dr. Alexander 

community ecology of West Indian 
birds 

Department E P 0 Biology 
University of Colorado 

Boulder, CO, USA 80302 





CUELLO, Juan Pablo 
Systematics & distribution of 
South American birds 

Museo de Historia Natural de 
Montevideo 

Rep. de Chile 4215 
Montevideo, Uruguay 








DACIUK, Prof. Juan 

banding & migration of birds 
Casilla de Correo Central No. 5118 
1000 Buenos Aires, Argentina 





DAVIS, Thomas H. 

birds of Surinam 

9446 85 Road 

Woodhaven, NY, USA 11421 


DEKEYSER, Prof. P.L. 
aquatic avifauna of Brasil 
Dept. de Biologia 

C.C.E.N. 

Univ. Federal da Paratba 
58.000. Jodo Pessoa, PB 
Brasil 








BESGRANGES, Dr. Jean-Luc 
Research Scientist 
migrant-resident birds interactions 





Canadian Wildlife Service, Quebec 
Region 

2700 Boul. Laurier, C.P. 10100 
Ste. Foy, Quebec, GIV 4H5 


DEVISSCHER, Marie Noel 
avian ecology; ecology of natural 
& manipulated communities; effects 








of habitat manipulation of birds 

Univ. de los Llanos Occidentales 

Programa de Recursos Naturales Renovables 
Guanare 3310, Venezuela 





DEXTER, Dr. Ralph W. 
Chaetura pelagica biology 
Dept. of Biological Sciences 
Kent State Univ. 

Kent, OH, USA 44242 





DICK, James A. 

Systematics & ecology of migrants in 
the neotropics 

Royal Ontario Museum 

100 Queen's Park 

Toronto, Ontario 

Canada M55 2C6 








DICKERMAN, Dr. Robert W. 

Status of endemics & migrants in the 
Trans-Mexican Volcanic Belt; taxonomy 
of migrant tendemic forms 

Dept. of Microbiology 

Cornell University Medical College 
1300 York Ave. 

New York, NY, USA 10021 











DOD, Annabell Stockton 
abundance, behavior, ecology 
Apartado 1053 

Santo Domingo, D.R. 





DORST, Dr. Jean 

Membre de 1] ‘Institut 

birds of South America 

Museum National D'Histoire Naturelle 
57, Rue Cuvier 

Paris, France 





DOWNER, Randal] 

foraging ecology of Dendroica & other 
migrants in the neotropics 

Hartwick College 

Oneonta, NY, USA 








DUNNING, John S. 


mie re pho tography 
é stro Bivd. 








Fort Myers Beach, FL, USA 33931 


EASTERLA, Dr. David A. 

winter distribution of nearctic 
migrants in the neotropics 
Department of Biology 

Northwest Mo. State Univ. 
Maryvill, MO, USA 64468 








EDWARDS, Dr. Ernest P. 

seasonal status & distribution 
of nearctic migrants in Central 
America 

Sweet Briar College 

Sweet Briar, VA, USA 24595 











EISENMANN, Dr. Eugene 
distribution, ecology, migration 
of birds in the neotropics 
especially Panama and Middle 
America 

Dept. of Ornithology, American 
Museum of Natural History 
Central Park West at 79th Street 
New York, NY, USA 10025 











EMLEN, Dr. John T. 

population regulation; resource 
use & interference competition 
Dept. of Zoology 

University of Wisconsin 
Madison, WI, USA 53706 








EMLEN, Dr. Stephen T. 

migrant orientation; abundance 

& distribution of migrants 

during migration & on the winter- 
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ing ground 
Stanford Center for Advanced Study 


in the Behavioral Sciences 
202 Junipero Blvd. 
Stanford, CA, USA 94305 


ESCALANTE, Dr. Rodolfo 


Procellariiformes & Charadriiformes 


of migration in determining structure 





of West Indian communities 





110 Tucker Hal] 
University of Missouri-Columbia 
Columbia, MO, USA 65211 


FABRICIO Filho, Joao Alberto 
migration in South America; Anatidae 





Caixa Postal 84 
90000 Porto Alegre, RS, Brasil 


FEINSINGER, Dr. Peter 
community structure of tropical nectar- 
feeding birds 








Department of Zoology 
University of Florida 
Gainesvitie, FL, USA 32611 


FINDHOLT, Dr. Scott 

impact of organochlorine pollutants on 
breeding success in colonial nesting fish- 
eating birds that over-winter in Latin 
America 

630 Popo Agie 

Lander, WY, USA 82520 











FITZPATRICK, Dr. John W. 
zoogeography of Peruvian Andes; evolution, 
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provides for establishing parks and refuges, and for a list of protected 
species. These are to include, in general, songbirds and other decorative 
birds, as well as rare species protected by the International Union for the 


Conservation of Nature. Although the law requires the Forestry Development 





Center to implement these provisions with regulations, none had been 
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wildlife products except for animals bred in captivity in registered breeding 
farms, or for limited scientific purposes. Any authorized trade between 


States or abroad requires a special permit by the Brazilian Institute of 


Forestry Development (IBDF). 
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breeding situation (Resolution No. 103 of 10/17/78). These laws apply in 
all the national territory, including free ports and zones, an excellent 
provision which avoids enforcement problems encountered in other countries. 


Colombia has one of the oldest park systems in South America, founded 





in 1948 (the first U. S. park, Yellowstone, was created in 1872), and great] 
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APPENDIX 9 
by Byron Swift 


Summary of Wildlife and Environmental Laws of Latin American Countries 





The countries of Latin America have experienced a marked growth in 
environmental interest and have greatly expanded their park system during 
the last decade. They have not, however, committed the resources needed 
to enforce these laws or to adequately protect their parks. 

All countries have laws protecting the wildlife resource, and con- 
Siderable progress has been made in the last decade to expand these from 
a few decrees concerning hunted or commercially used species to general 
wildlife management laws. Most countries have such updated laws, and also 
laws controlling the export trade in wildlife, especially since the 
creation of the Convention on International Trade in Endangered Species 
(CITES) in 1973. However, a lack of trained people and low budgets have 
generally precluded field enforcement of these laws except in park areas. 

All countries are also experiencing a serious deforestation problem, 
and all have laws requiring or encouraging reforestation. On the other 
hand, they also have laws and policies which encourage the clearing of 
forested land that is not within parks or forest preserves. The lack 
of a tradition of forestry, the social stigma associated with field 
work and research, and the lack of training facilities all contribute 
to poor implementation of forestry laws. 

Most countries have health-based environmental pollution laws, and some 


require permits for discharges of pollutants. However, much of Latin 


America, even in urban areas, still lacks a sewer system, with the 








Ecuador's Forestry laws are considered good, but not often enforced. 
On national territory, the law provides for protective forests which serve 
to conserve soil, water or forest life, and production forests which are 
meant to be rationally utilized. Owners of private forests may only ex- 


ploit them with the authorization of the Department of Forestry. Private 
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result that much waste is dumped directly into streams. In general, 
the pollution laws lack implementing regulations, and no country has an 
effective program to enforce its pollution control laws. 

As for the future, the following comment made on Costa Rica can be 
generalized: "The consensus of these individuals [who have a technical 
or administrative background in environmental problems] is that environ- 
mental protection actions will be taken in the area of creating new 
parks and in increasing resource management, but that strong action to 
implement existing pollution control authority is not to be anticipated." 
US MAB profile on Costa Rica (July 1981). 

Summaries of the wildlife and environmental laws in Latin America on 


which the author was able to obtain information are provided below. 


Mexico 


Wildlife Laws 





Mexico coordinates its annual hunting regulations for gamebirds with 
those of the United States and Canada, creating a coordinated set of season 
lengths and bag limits for North America and Mexico. Countries south 
of Mexico are not included, even though they possess some of the same 
migratory bird resources. 

Mexico additionally establishes quotas and open seasons for the 
capture and sale of 52 species of ornamental and songbirds, such as 
tanagers and cardinals though the General Hunting Law apparently forbids 


commerce in such species. The Hunting Law further prohibits the hunting 


of four dozen specified endangered species of birds and mammals. 
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Although Mexico has not yet signed CITES, it does require special 
permits in order to export any wildlife species. Commercial export is 


allowed for parrot species, of which Mexico exports large numbers. 


CENTRAL AMERICA 


Each of the seven countries of Central America, Guatemala south to 
Panama, possesses basic health and pollution laws, a forestry law, and laws 
dealing with the wildlife resource. 


Wildlife Laws 





Wildlife Trade Laws. Permits are now required for wildlife exports 





in all countries, and Panama, Costa Rica, Nicaragua and Belize have signifi- 
cantly curtailed exports by banning all commercial trade in wildlife. 

Every country except E] Salvador has also signed the Convention on 

on International Trade in Endangered Species, which restricts trade in 
endangered species. 

Enforcement of these laws is considered fair, for countries which have 
limited exports to one or a few ports where control is easier. However, 
even with these safeguards, illegal smuggling, especially of reptile 
products and parrots, remains a problem in all countries. 


Hunting and Management Laws. Five countries also have a general 





wildlife statute which regulates hunting in the country, the exceptions 
being Honduras and £1] Salvador: 
Belize: Wildlife Protection Act of 1981, Stat. Instr. No. 4 of 
1981 (Gazette 11/28/81); 
Costa Rica: Wildlife Conservation Law No. 4551 of 4/15/70 (L.G. 
4/28/70); 
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Guatemala: General Hunting Law No. 8-70 of 4/14/70 (D.0. 4/16/70); 

Nicaragua: General Hunting Law No. 206 of 10/16/56 (L.G. 11/3/56) 
(a new law is proposed); 

Panama: various decrees, including Decree no. 23 of 1/30/67 (G.0. 
3/10/67) and DIR 002-80 of 1/24/80. 

These laws generally prohibit hunting of listed endangered species and 
define the methods and seasons for hunting game species, but do not mention 
Other species at all. 

Several of these laws have ambiguous provisions which relate to 
songbirds. For example, the general hunting law in Guatemala (as well as 
Mexico) prohibits the hunting or capture of songbirds in one section, 
while in another it states that hunting for commercial purposes is per- 
mitted only for songbirds. 

There are other problems with these laws. Chief among them is lack 
of funding and personnel, resulting in a virtual lack of field enforcement. 
The government wildlife office in each country only consists of roughly a 
half dozen people in a central office who are preoccupied with issuing 
permits, for trade and other activities. 

One exception to the virtual lack of field enforcement is the white- 
winged dove hunting in Honduras and Nicaragua by North Americans; here 
the license fees paid by the foreign hunters allow for a couple of field 
agents to monitor the hunt and the population. 

Another problem is pointed out by Dr. Christopher Vaughn at the 


National Agrarian University in Costa Rica. His investigations in several 
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countries have led him to believe that the closed seasons for hunting 
appear to be randomly selected, and as often as not coincide with the breeding 
season as avoid it. 


Forestry Laws 





Each country has a forestry law which creates a government body 
responsible for forest management and contains at the least a mandate for 
sound timber management, reforestation and prevention of soil erosion. 

Most countries provide tax incentives for reforestation efforts. Some countries 
such as Costa Rica have further provisions which require a permit to cut 

any forested area, prohibit the cutting of trees in watersheds and ad- 

jacent to rivers, and require farms on lands fit for forestry to leave 

25% of their land forested. 

However, there is a general lack of resources to enforce these laws. 
"Although all Central American countries have legislation requiring re- 
forestation by logging companies, none have an effective method of en- 
forcing the laws." US MAB Draft Environmental Profile of Nicaragua (Apr. 
1981). 

These countries also have various incentives for clearing forest land: 
Panama provides easy credit terms, Costa Rica imposes a tax on uncultivated 
land in excess of 100 hectares, with revenues going to te Institute of 
Land & Colonization (Law No. 3042 of 10/9/62),and Guatemala law provides 
that such land can be expropriated. These latter types of laws are 
apparently infrequently enforced, however. 


The forest resource has suffered a dramatic decline in Central America 


due to uncontrolled agricultural settlement. Two thirds of the original 
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forests are gone, and at current rates few forests that are not placed under 
protected status will remain by 1990. This poses severe problems for 

these countries because much of their land is inappropriate for 

agricultural use and has steep slopes, resulting in the rapid erosion 

and debilitation of the land once it is cleared. 


Environmental Pollution Laws 





Although basic water and air pollution control laws exist in most of 
these countries, the following comment can be generalized: "As for pol- 
lution control legislation, it has been noted that in general implementa- 
tion and enforcement of such provisions are severely hampered by: the 
absence of standards and emission/effluent limitations; the lack of 
trained enforcement staff and monitoring equipment; and a lack of commit- 

ment on the part of agencies with jurisdiction." US MAB Draft Environ- 
mental Profile on Guatemala (1979). 


Water pollution laws in Central American countries generally authorize 





an agency to regulate discharges of wastewater, contaminants and solid 
waste into the water. Severa!, such as Costa Rica and Honduras, prohibit 
Such discharges without a permit. These laws are written in general 
language using a health or “legal nuisance" type of standard, and do not 
set any effluent standards. Additional difficulties in enforcement are 
the lack of enforcement resources given to these agencies and the lack 

of any tradition of regulation in these countries. 


Air pollution: Most countries have laws authorizing the Health Ministry 





to regulate air pollution from industrial sources which pose a health 


danger, and the amount of smoke emissions from vehicles (in Guatemala's 
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case, for buses only). The language of these laws are so general they are 
difficult to enforce, and the enforcement problems noted above apply. 


Pesticides: Large quantities of pesticides are used in Central 





America, primarily in cotton growing areas where forty applications may 
be made yearly and over 3000 pounds of pesticides applied per square mile. 
The laws regulating pesticides in each country (except Honduras) generally 
require their registration and correct labelling. There is one record 

of a particular pesticide being banned, Phosbel in Guatemala (Acuerdo 

of 10/26/77). There are particular problems with pesticide use by small 
farmers, and a study by Dr. Joe Saunders at CATIE in Costa Rica finds that 
such farmers tend to regard all pesticides as alike and fail to understand 


that the different pests require different treatment. 


CARIBBEAN 


Dominican Republic 





The Forest Law (Law No. 5856 of 1962) and its amendments charge the 
government with the conservation, restoration, development and utilization 
of forest vegetation. The law applies to both private and public land 
and authorizes the forestry agency to dictate conservation and reforestation 
measures. The law prohibits the cutting of any tree without a permit, 
and a further decree promulgated in 1969 in response to uncontrolled clearing 
of land prohibits the issuance of such permits save in exceptional circum- 
Stances. This decree was implemented by the army and closed all private 


Sawmills and greatly reduced clearing of land. However, rural population 


problems continue to lead to invasions of national and private lands. 
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Law 6 of 1965 creates an agency to conserve streams, takes, protect 
watersheds, and implement environmenta! and erosion control. However, the 
agency has never been able to gain full control of its legal functions, and 
an additional lack of technical capability, funding and political support 
make it difficult to fulfill its legal mandate. 

The Dominican Republic's Hunting Law dates from 1931, and was still 
not updated as of 1981, though a comprehensive new law has been proposed. 
The current law sets seasons and bag limits for game species, but does not 
mention endangered species or allow control of the many exotic species 
introduced in the country. The Republic's Parks and Forestry Laws create 
nine categories of protected areas in their wildlands system. 

Source: US AID Environmental Profile of the Dominican Republic (Washington 
1981). 


Haiti 





Haiti suffers from a degree of environmental degradation almost without 
equal in the world. Over 98% of its forests are gone, resulting in such 
extreme soil erosion and desertification that one percent of its remaining 
arable land is being lost annually. 

Several laws provide for reforestation of watersheds in order to protect 
water supplies and for the creation of parks and protected forest preserves. 
However, there is no tradition of public protection of forests, and it 
has been observed that there has been no enforcement of the forest pro- 
tection laws. Haiti's Constitution simultaneously obligates landowners 
to cultivate their lands and to protect against soil erosion. 

Haiti's Wildlife Law (Decree of 3/31/71) establishes hunting rules 
and protects certain species of birds, including herons, hawks, owls and most 


passerines. 
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A 1979 report found no laws regarding air pollution, and water legis- 
lation concerning only the provision of safe drinking water, the appro- 
priation of use of water, and a mandate to prevent the pollution of marine 
environments (Decree of 4/8/77). 

Source: US Man & the Biosphere (MAB) Program, Draft Environmental Profile 
on Haiti (1979). 
Jamaica 

Jamaica's Wildlife Protection Act of 1945 prohibits th. killing of 
various animals and all non-game birds, except for various pest species. 
A hunting season may be called annually for specific game birds, but none 
has been set since 1974. Reportediy, “adherence to and enforcement of 
this law is slack." 

The Forest Protection Act of 1937 creates the Forest Department to 
develop soil, water and forest conservation methods, and prohibits the 
cutting of trees without a permit. A serious problem here and in other areas 
is the lack of technical training; due to a lack of a forestry tradition, 
there are no forestry training programs in Jamaica. Enforcement is 
considered to be lacking. 

Jamaica has various water use laws which are not well coordinated, and 
only 7% of the country was served by a sewer system by 1980. Jamaica's 
Clean Air Act requires owners of operations which discharge noxious air 
pollutants to use “best practicable means of controlling it", but neither 
definite standards nor an adequate regualatory structure has been established. 

Source: US MAB Draft Environmental Profile on Jamaica (1981); 

Caribbean Conservation Assoc., Environmental Legislation of 


the Conmonwealth Caribbean (St. Michael, Barbados 1982). 
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Bahamas 





Wild Animals Protection Act of 1968, sec. 21, 1968 legal supplement (an 
act to make provision for the control of the taking and export of 
wild animals). 

Wild Birds Protection Act, vol. 1, ch. 28, p. 553, The Statute Laws of 
the Bahama Islands (cumulative ed. 1965). 

Water and Sewerage Corporation Act of 1976, sec. 6, 1976 legal supplement 
(this act covers water rights, the protection of water resources, and 
the sewer system). 

No entries for air, forest or pesticide laws. 

Source: Caribbean Conservation Assoc., Environmental Legislation of 


the Commonwealth Caribbean (St. Michael, Barbados, 1982). 


SOUTH AMERICA 


Argentina 





Wildlife Law 





Argentina has a fairly comprehensive wildlife law which authorizes 
the establishment of wildlife preserves and regulates hunting and 
all forms of domestic and international commerce in wildlife. Law No. 22.42] 
(Boletin Oficial 3/12/81) and its regulations, Decree No. 691/81 of 4/7/81. 
The law authorizes hunting based on studies of the rational use of 
wildlife, and empowers the executive agency to set seasons and bag limits 
accordingly, including the power to establish a closed season for a species. 
The law prohibits hunting on wildlife reserves, and also prohibits certain 
hunting methods. Permits are required for commercial, sport or scientific 


hunting. 
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Permits are needed for any internal or external commerce or trade 
in wildlife or wildlife products, with detailed permit requirements, 
such as the species, number, intended use and place of origin. The 
regulatory authority has power to set further standards. 

Bolivia 

Bolivia has a Health Code (Decree Law No. 156929 or 7/18/78) which 
covers all types of environmental pollutants. The extensive provisions 
on the water resource require the Health Authority to control sources of 
potable water and water quality. It prohibits indiscriminate discharges 
of solid waste and requires present or planned industries to obtain an 
authorization from the Health Authority to discarge wastes into water 
bodies. The Health Authority is to control emissions into the air, and 
industrial sources of air pollution are required to obtain an authorization 
from the Authority. The Health Code also requires the Health Authority 
to create the policy and systems for rational solid waste management in 
the country. 

Bolivia's Foresty Law, Decree Law No. 11686 of 8/13/74 (G.0. 8/15/74), 
provides for both the development and protection of the forest resources 
which cover 40% of the country. Permits are required for felling trees on 
State lands, and several measures are designed to protect forests in de- 
Signated watershed areas and on steep slopes (it is prohibited to cut 
forests on slopes greater than 45 degrees). Reclamation and reforestation 
are encouraged with tax and other incentives. 

The Wildlife Law, Decree L-w No. 12,301 of 3/14/75 (G.0. 3/17/75), 


requires permits for the hunting and commerce of wildlife species. The law 








$37 


provides for establishing parks and refuges, and for a list of protected 
species. These are to include, in general, songbirds and other decorative 
birds, as well as rare species protected by the International Union for the 
Conservation of Nature. Although the law requires the Forestry Development 
Center to implement these provisions with regulations, none had been 
promulgated by 1979. 

Source: US MAB Draft Environmental Report on Bolivia (1979). 

Brazil 


Wildlife Laws 





Brazil's wildlife law states that wild animals of whatever species 
are property of the State, and their taking is prohibited with the exception 
“of game species regulated by federal authorities. Law No. 5197 of January 
3, 1967 (Diario Oficial 1/5/67). Hunting regulations set seasons and 
bag limits by region for huntable species, which include deer, pacas, 
armadillos, capybaras, tinamous, curassows, ducks, snipe, quail, al- 
ligators and iguanas. Portaria No. 2706 of 2/17/72. An annual permit, 
valid for a given region, is required in order to engage in hunting. 
Professional hunting is prohibited, as is trade in hunted wildlife. 

Over fifty species of wildlife and plants are officially declared 

as endangered species, including mammals, birds, reptiles, and plants. 
It is strictly forbidden to seize, hunt, sell, transport or export these 
species or their products, with the only exception being for scientific 
purposes. Portaria No. 303 of 4/29/68. 

Brazil was one of the first countries to limit wildlife exports, 


and the law prohibits any trade, internal or external in wildlife or 
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wildlife products except for animals bred in captivity in registered breeding 
farms, or for limited scientific purposes. Any authorized trade between 
States or abroad requires a special permit by the Brazilian Institute of 
Forestry Development (IBDF). 


Environmental Laws 





Brazil has pursued a vigorous program to develop the Amazon Basin, 
which it promotesby such methods as an income tax rebate for moneys spent 
on clearing Amazon forests. This policy has, however, become tempered in 
recent years by others, such as a requirement that property finiders in the 
Amazon leave one half of their land forested (a law difficult to enforce), 
and the startling growth of their national park system. Brazil's 
national parks now total 8,351,383 hectares, most of which were established in 
the last few years. 


Colombia 





Wildlife Laws 





Colombia's extensive wildlife legislation (Decree 1608 of 7/31/78) 
requires permits for all types of hunting except subsistence hunting and 
imposes many conditions on the taking of animals for scientific or con- 
mercial use. Only specified species may be hunted within seasons set by 
INDERENA, the national wildlife agency, and no birds have been included 
as huntable species. 

Colombia regulates export trade in wildlife by a system of permits and 
quotas. The export of live animals is additionally restricted to zoos or 
institutions of scientific Study authorized by the national government 


(Decree 2811 of 1974), and apparently must also be produced in a captive 
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breeding situation (Resolution No. 103 of 10/17/78). These laws apply in 
all the national territory, including free ports and zones, an excellent 
provision which avoids enforcement problems encountered in other countries. 

Colombia has one of the oldest park systems in South America, founded 
in 1948 (the first U. S. park, Yellowstone, was created in 1872), and greatly 
expanded in 1977. Almost four million hectares are included in a system of 
national parks, or 3.5% of the country's land area. However, enforcement 
of these parks is a problem with Colombia's 370 park guards spread over the 
four million hectares. 
Ecuador 

Ecuador's Wildlife Law (1970) establishes an extensive regulatory 
System for hunting as well as the protection of wildlife. It restricts the 
taking of birds, animals and fish that are beneficial to agriculture, 
prohibits the taking of nesting females or young, and bans the taking of 
endangered species. Regulations list ten endangered species and establish 
guidelines for export quotas. 

Half of Ecuador is still forested, primarily in the eastern portion. 
The government, however, encourages colonization by offering farmers 
50 hectares (125 acres) of free land if they farm it within five years; 
most of this land, however, is poorly suited for agriculture. In the 
cut-over central and coastal sections, arid land has increased by 31% in 
the last 25 years, and now accounts for ten percent of these lands. Ex- 
perts agree that much of this desertification problem in Ecuador could 


be solved by the use of existing soil conservation methods. 
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Ecuador's Forestry laws are considered good, but not often enforced. 
On national territory, the law provides for protective forests which serve 
to conserve soil, water or forest life, and production forests which are 
meant to be rationally utilized. Owners of private forests may only ex- 
ploit them with the authorization of the Department of Forestry. Private 
forests may also be declared protected forests, which obliges the owner 
to carry out forestry or reforestation projects, and prohibits the grazing 
of cattle. The law makes available some loan assistance for such projects. 

Ecuador's Health Law prohibits the discharge of any substance into the 
air, soil or water without treating it so as to be inoffensive to human 
health. A 1976 Environmental Contamination Law provides guidelines for 
the prevention and control of environmental pollution. Agencies are 
authorized to regulate both water and air pollution by requiring adequate 
treatment of wastes, with limited requirements for environmental impact 
surveys by the project sponsor. Various agencies are authorized to regulate 
the use of pesticides, and the Water Resources Law (1972) prohibits their 
use near water sources. 
Source: US MAB Draft Environmental Report on Ecuador (1979). 
Peru 

The Forestry and Wildlife Law (Decree Law No. 21147, 5/13/75) regulates 
the hunting, use and export of wildlife. It authorizes the setting of 
hunting seasons and the protection of endangered species from hunting or 
export. 

The forestry provisions in this law require that people obtain an 


authorization from the Ministry of Agriculture before they can clear or exploit 





64] 


forest resources. The authorization is to state the amount and species to be 
removed and specifies reforestation programs. It further establishes protected 
forests for soil and water conservation, which are to be left undisturbed, 
and conservation units such as parks and reserves. The Ministry is also 
placed in charge of reforestation programs. 

Peru's General Water Law (Decree-Law No. 17.752 of 7/24/69, E.C. 
7/26/69) prohibits the discharge of wastes into fresh or marine waters 
that may endanger huiian health or contaminate the water. Wastes may be 
discharged if they have received proper treatment. The Health Authority 
is to establish limits for the discharge of harmful substances. Supreme 
Resolution No. 193 of 4/30/62 regulates the import and marketing of 
pesticides, and requires their registration, labelling and inspection. As 
of 1978, there was no law regarding air pollution. 
Source: US MAB vraft Environmental Report on Peru (1979): Myers, (1980). 


Paraguay - Environmental Laws 





1. Article 132 of the Paraguayan Constitution provides: 





"The state shall conserve the forestry resources of the country as 
well as other renewable natural resources. To this end, it shall issue 
guidelines for rational conservation, renewal and exploitation of resources." 


2. Treaties. Treaty obligations under Paraguayan law take precedence over 





internal legislation and regulations. 

A. Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES)(1973); Paraguay signed the treaty on February 
13, 1977. 

B. Convention on Nature Protection and Wildlife Preservation in 
the Western Hemisphere (1940); Paraguay signed the treaty on April 10, 


1979, and exchange was deposited on January 30, 1981. 
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3. Forestry Law No. 422 of November 26, 1973. This law creates the 





National Forestry Service under the Ministry of Agriculture and Cattle- 
raising (MAG). The Service is to perform an inventory of all forest 

lands to determine which are for production, protection or special use; 
administer a Forestry Fund established in Chapter VIII; determine and manage 
the zones of national forest reserves; and to regulate the use of privately 
owned forests. Article 12. Lands may be expropriated for public purposes 
including the control of soil erosion, protection of watersheds and farming, 
and for tourism. Article 22. 

Permits are required for any forest use of forest lands (article 24), 
defined as any lands (publicor private) with the ecological characteristics 
for producing wood and other forest products. The “irrational use" and 
devastation: of trees in such areas is prohibited (article 23). The law 
also prohibits the cutting of trees near the headwaters or natural course of 
waters (articles 31, 32). 

Uses of protected forests and special forests are more limited, but 
may be made for "improvement" or the "national welfare". The law establishes 
rules for logging in national forests (articles 35-38). 

All farm properties greater than 20 hectares (50 acres) must maintain 
25 percent of its area in natural forest. If it lacks such acreage the 
owner must reforest an area equivalent to 5 percent. Article 42. Chapter 
VII provides tax exemptions and deductions for forestry plantations. Chapter 
VIII establishes a Forestry Fund to finance plantations. Chapter VIII 
establishes a Forestry Fund to finance the Forest Service by authorizing 
a one-time public appropriation, followed by the deposit of income from fees, 


permits and royalties. The law is effective January 1, 1974. 
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4. Regulations for Law No. 422 of the Forest Service issued by Decree 





No. 11,681 of January 6, 1975. 





This regulation further details the administrative structure of the 
Forest Service and a Forestry Advisory Council, as well as the workings 
of the Forestry Fund. It also prohibits the colonization or clearing of 
land in Permanent Industrial Forestry Units to be established by the 
Ministry of Agriculture and Cattle-raising. 


Paraguay - Wildlife Laws 





1. Wildlife Decree, Decree No. 18796 of Nov. 4, 1975 (Gaceto Oficial 





Nov. 14, 1975). 
This decree declares the protection of the Government over all species 

of wildlife living temporarily or permanently in the Republic. One of 

its expressed purposes is to initiate fauna repopulation, especially for the 

more scarce or endangered species, citing the diminishing numbers of many 

Species. 

Article 2 of the Decree prohibits the hunting, commerce, import or ex- 
port of all species of wildlife as well as their parts or derived products. 
Wildlife is defined in article 10 as mammals, birds, reptiles and 

amphibians, excepting those declared as agricultural pests (article 7). 

The Decree provides for penalties and forfeitures as well as an account 

into which the proceeds of any penalty are to be paid, to be used for the 
purposes of the Decree. The Minister of Agriculture and Cattle-raising 
(MAG) is responsible for administering the Decree. 
VENEZUELA 

Wildlife Laws 





Venezuela's wildlife laws provide for the establishment of 





wildlife reserves and for the control of hunting, trade and export of 
wildlife and their products. Law for the Protection of Wildlife of 
August 11, 1970; Resolution No. 92 of 11/28/79 (G.0. 12/9/79) (hunting 
regulations). Annual permits are required for commercial, sport or scientific 
hunting, and commercial hunting is carried out based on "rational handling 
plans." The law prohibits certain methods of hunting and the hunting 
of animals with their young. 

Huntable species include deer, rabbits, opossums, coatis, nutrias, 
gallinules and ducks, and a season is fixed for each. Total production 
is afforded the giant armadillo, spectacled bear, giant otter, most cat 
Species, manattees, cinnamon teal and two curassows and snipes. 

The Ministry of Environmental and Renewable Natural Resources must 
issue a permit to authorize any wildlife trade or export. Such trade cannot 


be done during the closed season for the species in question. 
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